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THE CRAMP SHIP YARDS. 

The Wm. Cramp & Sons Ship and Engine Building 
Company’s vards and docks have been selected as 
the subject of the present article, owing to the great 
number of government and private contracts that 
are at the present time in course of execution. 

The plant is the largest of its kind in the country, 
and the ingenuity of its general Inanagement and 
the cfficiency of its machinery make it in many re- 
spects the mdel ship yard of America. 

It has been brought before the public, especially 
of late, by its good work in building very large and 
very fast vessels for our navy and our merchant mar- 
ine service. And there is reason for national pride in 
this striking proof that vessels of the first class may 
be constructed by American ingenuity in Cesigning, 
by the skill of American workmen, and the use in 
every instance of American materials. 

The history of this great industry may be considered: 
to date from the days when William Penn was the 
patron of ship building on the Delaware. In the early 
colonial period it was found that timber suitable for 
ship building grewin great abundance in the vicinity 
of Philadelphia. And asa result of Penn’s patronage 
and this important natural advantage, the industry 
wasrapidly developed. These conditions prepared éLe 
way and made possible the great industry of the pres- 
entday. The present firm was established by William 


Cramp in 1830. From that time to the present day the} tematized, and a definite part is assigned to each | 
If we take up the | 
Times have changed meanwhile and _ buildings and examine their equipments in the order; holding the largest vessels. 


history of the company records a steady and uninter- 
rupted growth. 
a complete revolution has occurred in the methods of 


abreast with the times. 


have built in all some 282 vessels. 
been United States steam men-of-war, 4 were steam 
cruisers for the Russian navy, 73 were ocean steamers 
of frem 1,000 to 10,700 tons register, 54 were tugboats, 
| besides other craft of a variety of designs. The ship 
,yard at present covers 31 acres of ground. It is so 
equipped that five vessels of the largest kind may be 
;constructed at the same time, and preparations are 
being made to increase the capacity to eight. In the 


employed at the yard over 5,600 hands, and this does 
‘not include an enormous amount of labor employed by 
‘contributory industries upon which the ship yard de- 
|pends for material in various stages of their work. 
The pay roll amounts to $54,000 per week. 

The general arrangement of the ship yard may be 
readily understood by a glance at the bird’s eye view 
we present in this issue. The docks, it will be seen, 


| 
,and the stationary machinery. The buildings are 
| built in the 


|frames covered with corrugated iron plates. 
| 


The 
work of the yard is of necessity very carefully sys- 


| building or section of the yard. 


_in which they are used in the construction of a great 


past twenty years the company has increased their | 
capital from $500,000 to $5,000,000. There are at present ! 


are naturally arranged along the river front, and |! 
directly in the rear of these are the various buidings | 


majority of cases of brick, or of steel | 


{ 


ship building ;/but throughout, the Cramps have kept] vessel, it will be possible to obtain a clear idea of the 


entire plant. The work of building a vessel may, 


Since the establishment of the works, the Crsmps) therefore, be said to commence in the building con- 
Of these, 21 have! taining the administrative offices of the company, and 


the drafting department, a high building near the 
center of the engraving. : 

Standing between this and the docks is an immense 
structure, 1,164 feet long, with an average of 72 feet in 
width, and built partly three and partly four stories 
high. This building is provided with two mould 
lofts, each 240 feet by 50 feet. The floors areas smooth 
and clean as those of a dancing hall, and these are 
used for plotting the curves of the hull and the vari- 
ous cross sections from the drawings. Below these 
lofts are the regular joining and pattern shops, where 
the next part of the work is performed. The building 
also includes the shrive board and bending shop, 
where the iron and steel bars are shaped to form the 
ribs and framework of the vessels. The building fur- 
thermore ineludes a rolling shop, fitted with powerful 
machinery for rolling plates and bars of iron to the de 
sired dimensions. Under this roof is a large machine 
and erecting shop, where the iron frames of vessels 
are assembled preliminary to constructing the frame 
of the hullon the stays. These shops includea number 
of furnaces and forges for heating the metal. 

The framework or ribs of the vessel are next carried 
to the great docks to be placed in position. There are 
at present five of these docks, having each a length 
of 600 feet and a width of 70 feet, and capable of 
When the frames are 
(Continued on page 409.) 


STEAM CRANE ATLAS PLACING A ‘70-TON, BOILER IN THE HOLD OF A UNITED STATES CRUISER. 
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‘of interferences. 


DECISION AGAINST THE BELL TELEPHONE 
MONOPOLY. 

On December 18 of the present year Judge Carpen- 
ter, of the United States Circuit Court, rendered his 
decision in the suit brought by the Federal govern- 
ment to annul the Berliner microphone patent. The 
judge on two grounds decides the patent void, and di- 
rects it to be delivered up to be canceled. This is a 
circuit court decision and is open to appeal, and the 
ease, it is to be presumed, will be carried to the higher 
courts. But the decision is a good one, is very far- 
reaching, and is the first circuit court defeat which the 
Bell Company has sustained for many a year. 

The suit was brought by the United States through 
the Attorney-General’s office, with Messrs. Causten 
Browne and Robert 8. Taylor as additional counsel. 
The American Bell Telephone Company was repre- 
sented by Mr. James J. Storrow and four other counsel. 
In the title Emil Berliner was joined with the telephone 
company as a defendant. 

The patent in suit is one granted to Emil Berliner 
on November 17. 1891, and is numbered 463,569. It de- 
scribes and claims broadly the microphone transmitter 
of a telephone system. The original date of applica- 
tion was June 4, 1877. For over fourteen years the 
application was kept alive in the Patent Office by one 
action after another. Many reasons for delay were 
assigned, and finally the patent was issued a short 
time before the two fundamental Bell patents had 
expired. : 

FYor a long series of years the Bell patents had main- 
tained for their owner, the American Bell Telephone 
Company, an absolute monopoly of the art of trans- 
mitting speech electrically, and many millions of dollars 
of dividends have been earned by this monopoly. The 
circuit court decisions had been so many and so strong 
in the patent’s favorthat any attack on it was hope- 
less. As the dates approached when the Bell patents 
were to lapse, a new patent was issued to Berliner, 
which if sustained would have practically extended 
the monopoly to 1908. It is a definite fact that the 
microphone is all that has made telephony a com- 
mercial success. The Berliner patent covered in its 
claims this device most completely. 

A quantity of testimony was taken on both sides, 
and the case was pressed to a final hearing. There 
were three grounds of action practically, as embodied 
in the government’s case One was the issue of a 
patent in 1880 to Berliner for the same invention; 
another was the extraordinary delay in the granting 
of the patent. On both these grounds the judge de- 


5; cided in the government’s favor and against the Bell 


Company. The other ground was the changes in 


| the text, drawings and claims of the application while 
| it was pending in the office. 


Of this the court takes 
no notice in the decision. 

The 1880 Berliner patent just alluded to, while appa- 
rently intended to be for a microphone used in the 
role of receiver, something for which it is not well 
adapted, contained a claim for two microphones in 
circuit with each other, one as transmitter and the 
other as receiver. This enabled the eourt to find in it 
the transmitter of the patent in suit, and hence to 
decide the patent in suit to be void, as two patents 
cannot be awarded for the same invention. 

The delay in the issuing of the patent receives by 
far the most consideration in the decision. This was 
undoubtedly the main point in the case. The court 
finds that the microphone covered by the Berliner 
patent had been in use since 1878 by the Bell Com- 
pany. From 1877, when the application was filed, to 
1882, the application for the patent in suit had been 
regularly prosecuted, and the court finds no fault with 
the transactions of these five vears. About this time 
the delays which have vitiated the patent began. The 
case was withheld from issue to await the declaration 
One of the Bell telephone cases, the 
Drawbaugh suit, came before the Supreme Court. 
This was made a ground by the Patent Office for more 
delay, in order to have the decision of the court to 
guide its actions. This decision was given in 1888. 
Still a prospective interference with the same party 
was awaiting a public use proceeding in the office. 
Drawbaugh was thrown out on this, so that finally 
in 1891 the Commissioner decided that the patent 
should be issued. The threatened Drawbaugh in- 
terference had kept the patent from issue for years. 
Ordinarily a patentee feels aggrieved at delay, but 
here was a case where delay was of the utmost 
value, provided the patent could be obtained and 
upheld. The Patent Office took upon itself judicial 
and quasi-paternal functions; acted as if a patent 
were more than prima facie evidence of originality, 
and in committing a wrong, fortunately established 


There is one most excellent assertion in the decision, 
where the judge speaks of the Commissioner ascertain- 
ing “ prima facie and with sufficient certainty for the 
purpose of an administrative decision, by wk m the 
first invention of the microphone had been made.” 
The true functions of the Commissioner of Patents 
have never been better outlined. A prima facie case 


uss for administrative action is all that is needed to justify 
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the issue of a patent and the Commissioner is not to be 
a self-constituted judge. 

We have repeatedly advocated in these columns the 
propriety and the importance of the liberal treatment 
of inventors by the Patent Office. The true function 
of the office should be the granting of patents, not the 
endeavoring to adjudicate as to the merits of an in- 
vention. 

Were the system changed so that patents would be 
granted on application without all the examination 
for priority, originality, and even utility, that is now 
given the inventions claimed iu the applications, the 
interests of the public would be conserved. There 
would be less desire for useless patents than now, 
when the squeezing of a patent through the Patent 
Office gives it, in the eyes of its owner at least, a sort 
of judicial force. The best attorneys would be re- 
quired in the system, as the search for originality would 
be done outside of the Patent Office, and inventors 
would be careful not to waste their money on useless 
letters patent. 

—_—_________#-+0+ «0 ____.-___—— 
THE HEAVENS IN JANUARY, 

There is something besides the planets and the con- 
stellations to interest star gazers during the coming 
month. In truth our good ship, the earth, as she 
cleaves the ethereal ocean is continually bringing into 
view some new sight for those who keep a sharp 
watch to larboard and to starboard. The astrono- 
mical outlooks, on November 1, spied a comet coming 
sunward. With that keen sense of recognition which 
enables aseaman to name an approaching vessel before 
its hull has fairly risen, they at once pronounced the 
stranger to be Encke’s comet. It is in the constellation 
| Pegasus, and on January 1 it will be three or four de- 
grees southwest of the star Theta in that constellation, 
and will seta little before 10 o’clock in the evening. 
By the middle of the month it will have passed into 
Aquarius and will be near the star Alpha Aquarii, and 
at the end of the month it will be close to the northern 
border of Capricornus, and will set before 6 P. M. It 
will be in perihelion on February 4. Encke’s comet is 
rarely bright enough to be seen with the naked eye, 
and the interest it excites is due principally to the evi- 
dence it gives of encountering some resistance in space. 
Its period is a little less than three years and four 
months, but this period has been gradually shorten- 
ing ever since the comet’s discovery in 1818. Until 
1868 it lost about two hours and a half on each circuit, 
but since then the rate of shortening has been re- 
duced one-half. What causes the shortening of the 
period, and more particularly what caused the change 
in 1868, is more or less a mystery. A resistance to the 
comet’s motion would accelerate its return to peri- 
helion by sending it closer to the sun, and thus com- 
pelling it to quicken its pace; but the exact nature of 
the resistance remains to be discovered. 

Mars and Jupiter continue to attract universal at- 
tention. Mars has just crossed the line from Pisces 
into Aries and is on the meridian, at the beginning of 
the month. at 7 P. M. At theend of the month the 
planet, which is moving eastward, will be near the star 
Pi Arictis, and will pass the meridian about 6 P. M. 

Jupiter is in Gemini, immersed in the Milky Way, 
near the stars Mu and Eta, and the magnificent clus- 
ter M 35. Itis a glorious neighborhood. He is mov- 
ing slowly, one might say majestically, westward, as if 
to meet Mars and complete the subjugation of the al. 
ready humbled planet of war. About the end of the 
month he will cross over into Taurus. On the 1st he 
passes the meridian about 11 P. M., and at the end of 
the month about 9 P. M. His wonderful disk has 
never appeared more splendid in the telescope than it 
does this winter. Whoever wishes to see a giant world 
in an early stage of its evolution should look at Jupi- 
ter. Here is answer for Keats’ banished god erying, 

‘Where is another chaos? Where ?” 

As last month, I give again a few dates, in Eastern 
standard time, on which the interesting phenomena of 
the transits of Jupiter’s moons and their shadows may 
be witnessed with the aid ofa three or four inch tele- 
scope. 

On January 3, satellite III will enter on Jupiter’s 
disk at 8:55 P. M., its shadow will follow at 10:10 P. 
M. About11:30 P. M., the shadow will be near the 
central meridian of the planet. At about 9:38 P. M., 
satellite I will reappear from eclipse on the eastern 
side of Jupiter. 

On January 16, satellite II will enter on the disk at’ 
7:37 P. M.; the shadow will follow at 8:50 P. M., and 
the latter will be near the central meridian about 
9:40 P. M. 

On January 25, satellite II will reappear from 
eclipse on the eastern sideof Jupiter at 8:58 P.M. At 
9:38 P. M. satellite I will enter on the disk. The 
shadow will follow at 10:26 P. M., and will reach the 
central meridian about 11:30 P. M. 

The satellites cross the disk from east tc west. Sat- 
ellite I and its shadow pass near or upon the great 
south belt; the others pass farther to the south. 

Neptune is in Taurus, nea, the star Iota. Only a 
very powerful telescope can show Neptune’s satellite, 
and the most powerful fails to reveai any distinctive 
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features on the planet’s dusky green disk. It is not 
visible at all to the naked eye. 

Mercury is out of sight on the other side of the 
sun. 

Venus is evening star, but too near the sun to be 
well seen this month. 

Saturn is in Virgo, close to the boundary of Libra 
and a little east of the star Kappa. It rises at 2 
A. M. at the opening of the month and at midnight 
at the close. 
® Uranus is in Libra, above the star Iota, rising about 
3:30 A. M. at the beginning and about 1:30 A. M. at the 
end of the month. 

January opens with a crescent moon. The moon at- 
tains first quarter in Pisces at 2:52 A. M. on the 4th; fulls 


in Cancer at 1:50 A. M.on the 11th, and reaches last 


quarter in Virgo at 5:55 P. M. on the 17th. She isin per. ' 
igee or nearest to the earth at 7:14 P. M on the 11th. 
It will be observed that the time of the moon’s nearest 
approach to the earth this month differs by only a few 
hours from the time of full moon. The result must be | 
higher tides than usual about the 11th, and those who 
believe in the theory that earthquakes are more likely 
to occur when the tidal strain upon the earth is 
greatest might expect, about that date, a confirma- 
tion of their opinion. 

The moon will be in conjunction with Mars on the: 
afternoon of the 5th, with Neptune on the afternoon 
of the 8th, with Jupiter on the afternoon of the 9th, 
with Saturn on the afternoon of the 18th, and with 
Uranus at midday on the 19th. 

Among the fixed stars this month, Sirius, the Dog 
Star, easily takes precedence, as he always does when 
in the field with his rivals. Observe the incessant ac- 
tivity of his rays, and disentangle, if you can, the dia- 
mond flash of prismatic colors shot out of the interior 
whiteness. The greatest compliment a poet ever paid 
toan epic hero was that of Homer to Achilles in liken- 
ing him to Sirius when he chased Hector to the 
Scean gate: Fi 

‘-Him the old man Priam first beheld as he sped 
across the plain blazing as the star whose name men 
call Orion’s dog. Even so, on Achilles’ breast the 
bronze gleamed as he ran.” 

The celebrated companion of Sirius was last seen by 
Mr. Burnham with the great Lick telescope, in 1890. 
But if Burnham’s calculation of the orbit in which 
the companion travels is correct, the little star should 
emerge from the effulgence of its master orb during 
the present year and become visible again with a few 
of the largest telescopes. 

Among double stars favorably situated for observa- 
tion during the evenings of January may be mention- 
ed Castor in Gemini. The two stars composing it are 
of the second and third magnitude respectively, and 
are nearly 6" apart, so that a3 inch telescope sepa- 
rates them beautifully. 

Those who have more powerful telescopes—a 5 inch 
aperture, for instance—may look at the fine triple star 
Zeta inCancer. The two nearest components are only 
1" apart, while the distance of the third star is more | 
than 5”, 

It is very interesting for us, whose god of day is sin- 
gle and independent, to behold some of those coupled 
suns. GARRETT P. SERVISS. 

OO +O - Oe 
Tricolor Lantern Slide Projection. 

Nearly a year ago we described and illustrated Mr. 
R. D. Gray’s triple lantern for the projection of triple 
lantern slides in the colors of nature, and alluded to 
his success in getting the three images superposed over 
each other on the screen in exact register and to the 
marvelous blending of the three colors—red, blue, and 
yellow—so perfectly as to bring out in comparative 
harmony all of the varying shades and grades of color, 
of the different objects of the view. At the annualstere- 
opticon exhibition held in the office of the SCIENTIFIC 


AMERICAN for the entertainment of its numerous em- ; 


_ployes and friends, on the 20th instant, Mr. Gray ex- 
hibited his improved apparatus and projected fifty or 
more of his beautiful colored pictures of Irish and 
Switzerland scenery taken by him on a special trip for 
the purpose during the past summer. One noticeable 
characteristic of his mountain scenery, especially in one 
or two views of the Jungfrau, was the delicate azure 
blue of thesky, against which, clouded slightly in front 
by an atmospheric mist, appeared the grand snowy 
peaks of the mountain; there were other views of 
Mont Blane and Chamounix Valley, the Mer de Glace, 
the glaciers forming the source of the Rhone, 
the cataract of the Rhone falling from the foot of a 
glacier; examples of portraiture, showing the color of 
the hair and skin perfectly; flowers, gladiolas, and a 
combination of various kinds of fruit, that were won- 
derfully realistic and delicate in color. 

Mr. Gray has special methods of modifying the colors 
during the time the picture is on the screen, and pro- 
duces tints which are quite true to nature. His control 
of the blue in the skies, making them much more 
natural than one would expect, greatly enhanced the 
beauty of the landscapes. Mr. Gray is giving a series 


1 


of exhibitions in this city of his colored views. The 
next one, we understand, occurs on the evening of 


December 30, at Hardman Hall. He has worked in- 
dustriously to develop and perfect the tricolor method 
of taking and reproducing photographs in colors, and 
merits the success he has attained. 


Army Signaling. 

A recent number of the Electrical Engineer contains 
an interesting article, by George Heli Guy, descrip- 
tive of the methods of signaling in the U. S. army, as 
practiced at Fort Riley, Kansas, from which we make 
the following abstracts : 

The means of communication by day used by the 
Signal Corps are flags, heliograph, and the field tele- 
graph and telephone trains; and by night, the torch, 
flash lantern, rockets, bombs, and search light. The 


raethod of visual signaling by flags consists in waving 
a flag to the right for a dot, to the leftfora dash, and 
to the front for the space in the American Mor-e code. 
The heliograph, in brief, consists of a combination 
of mirrors by which a beam of sunlight is thrown in 
the required direction, and the dots and dashes of the 
Morse code are made by the opening and closing of a 


‘shutter placed in the track of the beam of sunlight. 
, The heliograph has been used recently by the corps up 
‘to a distance of 182 miles. 


At night the Morse code is 
sent either by the waving of a torch or flashes of light 
from the flash lantern, the illuminant being coal oil. 

The telegraph cable cart can be run either by hand 
or by a horse. It will carry four miles of double cable. 
A field kit is attached by a flexible wire to the cart, 
and communication is always possible, whether the 
eart is at rest or in motion. The field telephone kit 
earried by the operator is a leather box, 9144 inches 
long, 8 inches high, and 44% inches wide. It weighs 
about 10 pounds, and contains a Morse Key on a buzzer 
circuit, a Berthon-Ader combined transmitter and re- 
ceiver, and two cells of dry battery. The Morse key is 
used as a call for the telephone, and—in case the tele- 
phone breaks down—to send messages on the buzzer. 
The receiver and transmitter are in one piece. The 
box is carried slung over the shoulder, and does not in 
any way impede the progress of the operator. 

The metiod of erecting the telegraph line is briefly as 
follows: At the head of the line the battery wagon is 
stationed; then a ‘‘surveyor” marks the general direc- 
tion of the line. He is followed by ‘‘markers” and 
“pin men,” the markers pacing off the distance of 
about 55 yards and the pin men placing pins, similar 
to surveyors’ ‘‘ pins,” in the ground to mark the loca- 
tion of the poles. These are followed by ‘crow bar 
men,” who dig holes for the reception of the lances 
from 18 to 24 inches deep, according to the character 
of the ground. A lance is delivered from the lance 
truck, the wire men put the wire, which has been 
laid on the ground from the wire wagon, on the insu- 
lators, insert the lances in the holes, haul taut on the 
line, and tie the wire about every fourth or fifth lance 
with a tie insulator. Whenthe line reaches the desired 
point, instruments are joined on, and communication 
made with the battery wagon, which has an instru- 
ment on the line at all times. In favorable country 
thetrain should average at least two miles an hour. 

The balloon train at Fort Riley consists of three 
wagons for the carriage of tubes of compressed hydro- 
gen and one wagon for the balloon and appliances for 
handling it. The tubes are of compressed steel, one 
cubic foot in capacity, and contain hydrogen at a pres- 
sure of 200 atmospheres. These tubes are charged at 
the compressing plant, which is located at Fort Logan, 
near Denver, Colorado. The gas is generated and 
the tubes filled there and shipped to the point of ascen- 
sion. The balloon wagon itself has a compartment for 
storing the balloon, basket, and netting, and at the 
rear has a large drum with gearing and brake. The 
drum carries 2,500 feet of steel cable, which has in its 
core two insulated conductors for use on the telephone 
circuit. The wagon is of such weight as to hold the 
balloon when inflated by its own weight, and after the 
balloon has once ascended it may be moved over the 
ground by simply moving the wagon. The balloon 
itself is of gold beater’s skin, of about 13,000 cubic feet 
capacity, and, when distended, is of spherical shape, 
with a slight elongation at the neck. The car or bas- 
ket is of willow wickerwork, light but strong, and suf- 
ficiently large to carry two observers, with the neces- 
sary amount of ballast and equipment. 

The balloon is filled by attaching a linen hose to its 
neck, inserting the tops of the gas cylinders in the 
hose, and opening the valves of the cylinders. It takes 
about 108 cylinders at 120 atmospheres pressure to fill 
the balloon, and after its inflation the gas is retained 
for a long period. If there should be an escape of gas 
overnight, the deficiency is made up from one of the 
tubes. When the balloon is inflated the maneuvering 
bar is attached to the end of the cable on the drum of 
the balloon wagon, and the necessary amount of cable 
is paid out. The height of the balloon above the 
ground is, of course regulated by the length of cable 
paid out, and the observer in the car, having a field 
kit telephone, can direct the manipulation of the bal- 
loon itself as oceasion may require. 

The equipment of the car consists of an aneroid 
barometer, prismatic compass, telescope, field glasses, 
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(ing through so many films. 


notebook and pencil, telephone, maps of the country, 
and a camera. The operator is thus fully prepared 
for photographic work and observation. It may be 
thought that a balloon would present a good target to 
the enemy; but the experiments at Shoeburyness with 
an old captive balloon showed that it is almost impos- 
sible to hit such an object with longe range musketry 
fire, or by artillery fire, especially if it be kept moving, 
which it always would be. It was also shown by 
these experiments that the balloon, when filled full of 
holes by a shrapnel, settled gradually and gently to 
the earth. When struck it was about 2,000 feet high, 
and it took 27 minutes to descend to the ground. 
————————_o+ o> - oe ______ __— 

Mr. 

Before the Society of Amateur Photographers in 
this city afew days ago Mr. Frederick E. Ives, of Phila- 
delphia, exhibited his new triple-colored lantern slide 
on the screen. He makes three bichromated gelatine 
prints from the three negatives, representing respect- 
ively the color values in monochrome of red, blue, 
and yellow. The positive gelatine print from the red 
negative is Gipped or stained with a light red dye, 
the others with blue and yellow, then they are super- 
posed in exact register over each other and clamped 
between cover glasses and bound. forming a tricolor 
lantern slide. It can then be putin the lantern like 
any other slide and projected in the colors of nature, 
provided the respective colors of the stained films are 
of the proper proportionate value. Specimen slides 
shown, particularly of landscapes, had thesky too blue, 
apparently, and were slightly blurred, no doubt, in 
part, due to a slight refraction of electric light in pass- 
He exhibited several 
flower and fruit pictures, however, that appeared very 
natural. Commercially it would beexpensive to make 
such slides. He has improved his photochromoscope 
by making it stereoscopic, thereby necessitating the 
making of six photographs at one time and provid- 
ing six duplicate monochrome transparencies. By im- 
proved and simplified construction he has succeeded 
in doing this very perfectly. We have viewed through 
this apparatus a box of Huyler’s candies, fruit and 
flower pictures, which appeared so accurately that one 
could imagine they were solid enough to be picked up 
or plucked. 

oe 
Brick Dust Mortar, 

The use of brick dust mortar as a substitute for hy- 
draulic cement, where the latter cannot be obtained, 
is now recommended, the Southern Architect says, on 
the best engineering authority, experiments made with 
mixtures of brick dust and quicklime showing that 
blocks of one-half inch in thickness, after immersion 
in water for four months, bore without crushing, 
crumbling, or splitting, a pressure of 1,500 pounds per 
square inch. It is considered, too, that the addition 
of even as small a proportion as one-tenth as much 
brick dust as sand to ordinary mortars is preventive of 
the disintegration so often characterizing mortars used 
in the masonry of public works. The use of brick 
dust mixed with lime and sand is said to be generally 
and successfully practiced in the Spanish dominions, 
and is stated to be in all respects superior to the best 
Rosendale hydraulic cement in the construction of 
culverts, drains, tanks, or cisterns, and even roofs, 
whether for setting flat tiles or for making the usual 
tropical flat roof. The proportions used there in the 
manufacture are, approximately, one of brick dust, 
one of lime and two of sand, mixed together dry and 
tempered with water in the usual way. 


Ives? Triple-Colored Lantern Slides, 
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A Notable Polar Bear. 

The large polor bear which for 23 years had lived in 
the menagerie of the Zoological Society, London, died 
recently after a fortnight’s illness. The bear was pre- 
sented to the society by Mr. B. L. Smith, who brought 
it home from an Arctic voyage in 1871. Frank Buck- 
land then described it as ‘‘about the size of a New- 
foundland dog, but more short and stumpy, with a 
splendid shaggy coat of long, yellow hair.” In its long 
life at the gardens, under the same careful manage- 
ment by which another specimen of the same species 
was kept for 36 yearsin the menagerie, it grewto a 
size rarely equaled, even by the largest polar bears 
killed in the Arctic regions, and its weight was esti- 
mated at three-quarters of a ton, though during its ill- 
ness it refused food and became much emaciated. 

ee 
Mexican Dancing Beans. 

The familiar ‘*dancing beans” which have been dis- 
played of late in the shop windows have become a very - 
popular novelty, and great quantities of them have 
been sold throughout the country at ridiculously high 
prices. The bean is the seed of the Sebastiana pal- 
meri, a shrub which grows abundantly in Alamas, 
Sonora, and other parts of Mexico. The curious move- 
ment or ‘dancing ” is caused by the anties of a larva, 
the Carpocapsa saltitans, which is imprisoned in the 
hollow shell of the bean. The larva resembles closely 
the common apple worm of our orchards. The bean 
has no particular intrinsic value. 
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AN INEXPENSIVE FIRE ALARM. 

The illustration represents a fire alarm whose opera- 
tion is not dependent upon electrical circuits, but 
which operates positively in case of fire to sound the 
alarm in all parts of the building with which the ap- 
paratus is connected. The improvement has been 
patented by Mr. Eugene P. McCaslin, of Tullahoma, 
Tenn. (address in care of Alan Parker, First National 
Bank). A combustible cord, preferably of silk, is run 
around the ceiling from a peg, passing over guide 
pulleys, a weight at the end of the cord holding it tant. 
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McCASLIN’S FIRE ALARM. 


To the weight is also attached a noncombustible cord, 
whose other end is secured to a tripping lever, a pull 
upon which disconnects two sections of a taut wire, one 
section of which is connected to extend through open- 
ings into all the adjacent rooms and to all parts of the 
building, having connection with an alarm at all de 
sired points. lf the silk combustible cord is burned, 
the weight is dropped and the tripping lever operated 
to cause the separation of the taut wire sections, thus 
sounding the several alarms, The other section of the 
taut wire is connected at its other end to a swinging 
weight fulerumed on the wall of the room. Any suit- 
able spring alarm may be used with this improve- 
ment. 
zs es —— + __ = +- >. 
AN IMPROVED SAWMILL CARRIAGE. 

To facilitate the squaring of large logs by the use of 
only one saw of moderate size, instead, of employing 
in the work an upper and a lower saw, the improved 
carriage shown in thei!lustration has been devised and 
patented by Mr. Mat Cox, of Hale’s Point, Tenn. 
Combined with the main frame of the carriage is 
a supplemental frame carrying the log, the main 
frame having rollers running in guides on the floor 
or the ground, the tracks extending in a direction 
corresponding to that in which the saw moves. 
Mounted on this frame is a supplemental log-carrying 
frame, provided with the usual knees or head blocks 
and mechanisin for working them, and the lower or 
bottom side of each end of the upper frame has a 
rack bar engaging teeth on eccentrics mounted on 
logitudinal shafts. These shafts carry miter wheels 
engaging similar wheels on a transverse shaft imipart- 
ing motion from one eccentric to the other, upon the 
operation of a hand lever carrying pawls engaged by 
aratchet wheel. By means of this lever, the supple- 


mental frame carrying the log may be raised and car-; 


ried forward toward the saw, or withdrawn to the low- 
ered position shown in the larger view, one of the 
smaller figures being a sectional view representing 
the carriage in its highest position with a squared log 


COX’S SAWMILL CARRIAGE, 


thereon. For its first position, therefore, the carriage 
may be lowered to bring the edge of the log where 
the saw enters toa point almost level with the axis of 
the saw, the supplemental frame being afterward 
raised to the position shown in the smaller view, to do 
work as has been ordinarily done heretofore. The 
other small figure shows a modified form of eccentric, 
doing away with the rack bar and toothed eccentrics, 
this construction being somewhat cheaper. A short 
outside shaft attached to the lower carriage, and car- 
rying bevel gears engaging a larger bevel on the longi- 
tudinal shaft, affords increased power in raising the 
carriage and log, and a brake wheel on this shaft, 
encircled by a band of spring steel, facilitates gently 
lowering the upper carriage, or arresting it at any de- 
sired point. Rests may be provided for the outer edge 
of the upper carriage, when in its raised and forward 
position, and a graduated dial over which moves a 
pointer may be attached to the cross shaft to indicate 
the amount of forward movement of the upper car- 
riage in being raised, thus regulating the thickness of 
the plank taken off. 


+8 Oe 
Great Wall of China, 


Long ago Mongolia was not a part of the Chinese 
empire, as it is to-day, and the Hiungnu ancestors of 
the Mongolians were China’s most terrible enemy. So 
this great wall was stretched along the border between 
China and Mongolia in order to keep out the formid- 
able invaders from the north. It is probably the only 
instance in history where the precise boundary between 
two countries was for ages marked by a stone wall. 
The wall, or its ruins, may still be traced from the Gulf 
of Liaotung, at the northern extremity of the Yellow 
Sea, far over the plains and mountains, nearly to the 
western limit of China proper. 

It was a colossal work and ranks with the Grand 
Canal of China and the Pyramids of Egypt as among 
the most stupendous of human achievements. It had 
a length of over 2,000 miles, counting various sinuosi- 
ties and the double and triple walls built in a few 
places, notably to the north of the provinces of Pechili 
and Shansi. When we consider that this wall had an 
average height of about 30 feet and a mean width of 
about 22 feet, and that it is supposed to have contained 
about 160,000,000 cubie meters of solid masonry, we may 
gain some slight idea of the enormous labor involved 
in its construction. But it did not take a very great 
many years to trild it. The Emperor Chi Hoangti 
was very sure he needed that wall when he began the 
great work twenty-one centuries ago. It costas much 
in human life and treasure as a great war, and cost all 
the more because so much haste was made to erect it. 
Several hundred thousand men are believed to have 
perished while they were at work on the wall, which 
was to be at once a protection against their country’s 
enemies and a memorial of their martyrdom. 

A great many writers have spoken of this wallas a 
pure waste of human energy. Thisisamistake. It is 
certain that the wall was worth, to ancient China, far 
more than it ever cost her. From a military point of 
view it proved to be of prime importance. There is no 
doubt that for some centuries the hordes of Mongolia 
were stopped in their war expeditions at the foot of 
this wall, which marked the southern edge of theirland; 
for the wall was nothing more or lessthan an immense 
fortification, the greatest the world ever saw, and there 
were plenty of Chinese soldiers to man it. Scattered 
all along the top of the wall were sentinels within com- 
municating distance of one another, and no enemy 
could approach without these sentinels signaling the 
fact all along the frontier. Every gate in the wall had 
its garrison and every mountain pass through which 
the wall was built had its military camp. Towns were 


i built and agriculture developed along the wallin order 


to supply the needs of the soldiers, and this fact in itself 
was a protection to China, as it inereased the density 
of population 
along the fron- 
tier. For fourteen 
centuries the wall 
helped to protect 
the empire from 
its northern foes, 
Then came the 
great conqueror 
of Asia, Genghis 
Khan, who forced 
the mighty ram- 
part China had 
reared, and from 
that day the wall 
ceased forever to 
be of any strate- 
gic value. For 
long stretches the 
wall has now al- 
most entirely dis- 
appeared. Mil- 
lions of tons of 
material huve 
been torn from it 
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to serve the purposes of the near-by inhabitants. The 
mere wear and tear of the ages alone would have top- 
pled much of it in ruins. The time was when it was 
acrime punishable with death to so much as scratch it 
with a pin. Yet it is doubtful if to-day much of the orig- 
inal wall is left. What is now seen of it is the patch- 
work of the centuries during the time when the wall 
was China’s great bulwark to the north.—N. Y. Sun. 
0 ee 
A PLUG FOR LEAKY TUBES IN BOILERS, 

A plug of wood or similar expansible material, formed 
for engagement by metallic rims or heads, to press 
the plug rims into firm contact with the interior sur- 
face of a boiler tube, is represented in the illustration, 
and forms the subject of a patent issued to Mr. Andrew 
L. Harrison, of the United States revenue steamer 
Colfax, Wilmington, N. C. Fig. 1 illustrates the ap- 
plication of the improvement, Fig. 2 being a sectional 
view of the plug tightened in place in a tube, while 
Fig. 3 shows face views of the inner head. The plugs 
are of slightly less diameter than the tube, and are 
fitted centrally on a bolt having at its inner end a head 
and at the outer end a tightening head and nut, there 
being also another head between the plugs. Each of 
the plugs has an annular rim engaged by wedge- 
shaped rims on the heads, and the inner head also has a 
wedge-shaped hub engaging recesses in the bore of the 
inner plug, while the intermediate head has an annu- 
lar wedge-shaped projection on both sides to engage 
corresponding recesses in both of the plugs. In the 


web of the innerand the intermediate hub are aper- 
tures to permit the water in the tube to pass to the 
wooden plugs, expanding the latter as the moisture 
passes into the pores of the wood. The outer head 
used in tightening and forcing the plugs toward each 
other is somewhat different from the permanent outer 


HARRISON'S TUBE PLUG. 


siderable bearing surface abutting against the outer 
face of the outer plug, but after the plugs have been 
drawn partly tight in the tube the tightening head is 
removed and the permanent one substituted, with its 
inwardly extending flange and rim and wedge-shaped 
hub. Before the placing of the latter head cement is 
placed between the outer flange and rim of the head, 
the cement, on screwing up the nut, being pressed on 
to the edge of the tube and on the tube sheet, thus 
forming a cement joint. 
Popular Ideas of Inventors, 

In a recent address Mr. Alexander Siemens said that 
it is a popular superstition that the inventors are 
heaven made, and that they can produce useful novel- 
ties to order in any branch of manufacture where a 
want exists, if only their attention is drawn to it. 
‘‘The history of the invention of the steam engine,” 
he added, ‘‘is a well known illustration of the point I 
wish to emphasize. According to the popular version, 
Watt, a small boy, saw the lid of a teakettle move up 
and down, when the water was boiling, and this sug- 
gested to him the construction of a steam engine. As 
a matter of fact, Watt made himself acquainted with 
what had been done before (a point altogether ignored 
in the popular version), and had to work very hard be- 
fore be brought his invention to a successful issne. 
His example is typical of the true method of progress, 
and we may generally say that in order to approach a 
problem with the most certain prospect of success it is 
necessary : 

‘‘1, To define, as accurately as possible, the want 
that exists, or the particular object that is to be at- 
tained. 

“2. To be well acquainted with the scientific prin- 
ciples which come into play. 

“3. To know how the want is met, or the object at- 
tained in practical life. 

‘*4, To find out what proposals have been made by 
others in the same or in a similar case. 

“ A carefu! attention to these requirements will pre- 
vent much disappointment and waste of energy, as will 
be obvious to all of you without further explanation.” 
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THE STEAM PEANUT AND POP CORN INDUSTRY. 

The illustrations accompanying this subject were 
taken from the apparatus owned by H. Hummels, of 
Jersey City, N. J. This machine, of which Charles 
Cretor, of Chicago, is inventor, was designed with the 
idea of moving it about to any location where the 
operator would be likely to do a good business. The 
apparatus, which is light and strong, and weighing but 
400 or 500 pounds, can be drawn readily by a boy or 
by a small pony to any picnic ground, fair, political 
rally, etc., and to many other places where a good 
business could be done for a day or two. The wagon 
is about 5 feet in length and about 2 feet in width and 
made entirely of metal, with the exception of the pop- 
eorn case, which is made of hard wood and glass. 
The running gear is made light and strong. It has 
three springs on the rear end and a strong V spring in 
front. The hind and front wheels, which are made the 
same as bicycle wheels, with nickel plated spokes and 
rubber tires, are 
30 and 20 inches in 
diameter. The 
peanut roaster 
and corn popper, 
which are at- 
tached to the ends 
of the wagon, are 
both run by steam 
power, the ap- 
pliances for mak- 
ing the steam 
being all con- 
nected to the 
wagon bed. The 
water tank from 
which the boiler 
is supplied is 
made of sheet 
iron, about 2 feet 
square and about } 
5 inches in depth, 
and holds about 
four gallons. The 
water is drawn or 
forced into the 
boiler from the { 
tank by means of f 
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the nuts are sufficiently roasted, a slide is removed 


|from the cylinder and it is turned bottom up by the 


operator, and the nuts fall out and slide down into the 
2 foot pan, which holds about fifty pounds, on the top 
of the water tank. This tank is heated by the waste 
steam which keeps the peanuts hot in the pan above. 
Two or three gallons of water will furnish enough 
steam to run the engine for one day. About one pint 
of rice corn is placed in the popper at a time. The 
shaft which connects with the flat rods in the bottom 
of the pan when in motion causes the rods to revolve, 
which stirs up and keeps the rice corn moving to pre- 
vent its burning. These rods revolve at the rate of 
about 250 revolutions per minute. The corn when 
popping is prevented from flying out of the pan by 
means of a circular piece of network about 2 inches in 
height resting over it, and of the same diameter as the 
pan. 
about*five minutes, the gas is turned off, the network 
raised up and the pan taken out and 
dumped and then replaced with another 
supply of corn, to go over the same opera- 
tion. It takes about one half hour to 
get up steam to run the engine. The 
steam and gas pipes range in size from 
one half to one inch in diameter. Pea- 
nuts cost wholesale from 4} to 6 cents 
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a small steam 
pump connected 
to the machinery 
at the back of the 


wagon. The boiler 
is made of copper 
and is 2 feet in 
length and about 
9 inches in dia- 
meter and holds 
about two gallons 
of water. The 
boiler is heated by gasoline 
which passes through a number 
of perforated pipes underneath, 
the pipes being supplied by 
means of a gasoline reservoir 
above, which also furnishes the 
gas for heating the peanut roaster and popcorn 
pan. This reservoir holds about one gallon and 
will burn about twelve hours. The peanut roaster 
is made of sheet iron and revolves inside of a sta- 
tionary cylinder connected to the back end of the 
wagon. The roaster is about 2 feet in length and 
about 14inches in diameter, and holds about fifteen 
pounds of peanuts. The popcorn pan is made of 
sheet iron, 12 inches in diameter and about 2 
inches in height. This pan rests on and over a 
conical shaped hollow piece of sheet iron contain- 
ing a number of perforated pipes which connect 
with the gasoline reservoir. These perforated pipes 
heat the pan when in operation. Connected to the 
bottom of the pan are a number of flat movable iron 
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When the popping is completed, which takes | 


per pound. A clean profit of 10 cents! 


giant powder and dynamite promises, unless strong 
measures be adopted, eventually to destroy this famous 
feature of Hudson River scenery. The Palisades should 
be guarded with every possible care, and the preserva- 
tion of the beauty they lend to the Hudson should be 
a matter of national pride. Their face is covered with 
glacial grooves and scratches, which are the hiero- 


. glyphics of the written geological history of the past. 


Unless this beautiful region be set aside for a public 
park, or some similar provision be made, it is impossible 
to tell where the work of destruction will end. 
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The Growth of Agricultural Schools in the 
United States, 

A very gratifying announcement is that of the open- 
ing recently of a well equipped agricultural school at 
Kensico, in Westchester County, N. Y. The school has 
been established and will be maintained by a private 
bequest, and is to be known as the ‘‘ Brace Memorial 
Training Farm.” The building which is to shelter the 
young farmers is three stories in height, built in the 
old Colonial style of architecture, and is large and 
roomy enough to accommodate 100 students. A num- 
ber of earnest young men have been enrolled, and the 
work gives every promise of being highly successful. 
In this connection it will be interesting, perhaps, to 
note the progress of similar institutions throughout the 
country. In fourteen States schools devoted to this 

special work are 

maintained for 

both white and 

Se colored students. 
AK The total number 
of institutions 
offering courses 

in agriculture is 

65. In these in- 
stitutions the col- 
lege course lead- 
ing toa degree in 
agriculture ex- 
tends over a 
period of three or 
four years, while 
there are shorter 
courses in dairy- 
ing and similar 


a 


work, which 
cover only a few 
months. Besides 


these there are 
courses of lectures 
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on farming given 
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in various locali- 
ties by members 
of the faculties 
of these colleges. 
These courses are 
particularly pop- 
ular. Some idea 
of the extent of 
this work may be 
gained from the 
following figures 
taken from the 
United States 
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THE STEAM PEANUT AND 


POP CORN INDUSTRY. 


per pound can be made on 
roasted peanuts. Rice corn 
costs wholesale about 5 cents 


rods, which connect to a circular shaft running down’ per pound, the corn after 


from the top of the popcorn case. 


back of the wagon. 
nected to the engine in the same manner. The engine, 
which is situated mid way between the roaster and the 
corn popper, is about 22 inches in length and nickel 


plated, and runs with from ten to fifteen pounds of ; 


steam and makes a 4 inch stroke. The cylinder is about 
4 inches in length and about 2 inches in diameter. The 
fly wheel is about 8 inches in diameter. Geared to this 


fly whee! is a horizontal shaft which passes out at the | 


back of the wagon. Around the pulley at the end of 


the shaft the belts are placed, which, when the engine : 


is in motion, causes the roaster and corn popper to re- 
volve. The roaster revolves at a slow rate of speed, 
making about one revolution every twelve seconds. 


The 
wagon costs $400. 
Ce ee ae 
The Palisades of the Hudson River. 


Along the entire length of the Hudson River there | 


|made by some Western railroads. 


Agricultural Re- 
port: The total 
number of pro- 
fessors in the 
faculties of these 
several colleges 
numbered in the 
past year 1,282; 
the total number 
of students, 17, 628; 
the total revenue 
of these institu- 
tions for the year 
was $4,024,182 ; 
and the value of 


Thisshaftis geared being popped bringing a profit of from 10 to 15 cents| additions to their equipment is placed at $1,481,637. 
to another running horizontally across the top, con- per pound. To sweeten pop corn about two and one’ 
necting itself to the engine by means of a belt. at the | half pounds of sugar dissolved into a sirup is rapidly! 
The roaster shaft is also con-!stirred into about ten pounds of popped corn. 


A New Use of Compressed Air. 
A novel use of compressed air has recently been 
Jets of air dis- 
charged from flexible hose are made to do the work of 
brooms, whisks and cloths in removing dust and cin- 
ders in passenger cars. The hose may readily be car- 


is scarcely to be found any more beautiful natural fea-| ried to any part of a car and is used in the same man- 


ture than the Palisades. 
to New York, thev extend along the west bank of the 
river for a distance of 15 miles. rising perpendicularly 
from the very edge of the water to a height varying 
from 300 to 500 feet. The face of the trap rock, of 
which they are formed, is broken and jagged, and this 


/ makes it possible forabundant vegetation tospring up, 
‘which adds much to its ragged and massive beauty. It 
The peanuts, when roasted, which takes about from | 


twenty to thirty minutes, are then tested by running | 


a long scoop-shaped instrument in a hole in the center 
of the roaster from the outside, the tester, when with- 
drawn, having a number of the roasted nuts in it. 


‘is to be observed, therefore, with very serious regret 


that the work of blasting and quarrying along the Pal- 
isades has already done irreparable injury. And, judg- 
ing by the appearance of the rock in the vicinity of 


If | Fort Lee, which is opposite to the city, the work of 
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Beginning nearly opposite 


ner as an ordinary hose carrying water. The new ap- 
plication has many advantages. In many cases pas- 
senger cars on reaching the terminals are only allowed 
to stand afew minutes before being again filled with 
passengers, and it is impossible in this time to clean or 
even dust them thoroughly. This work is usually 
done by women, who hastily brush off the upholstered 
parts and wipe the woodwork. A stream of air will 
effectively remove all dust and dry dirt from cloth and 
even from glass and wood, and it has the additional 
advantage of reaching cracks and crevices which 
otherwise would not be touched. The stream of air is 
especially effective, it is said, in clearing the cars of flies. 
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THE RUSSIAN THISTLE—A SCOURGE TO AGRICULTURE. 
BY E. HOFER. 

In 1891 the Russian thistle was first reported to the 
Department of Agricylture. Described as a species of 
eactus, scientific investigation showed that it was 
neither a thistle nor a cactus, buta variety of common 
saltwort (Salsola kalitragus), with the habits of the 
tumbleweed of the American plains. 

This weed, which has become the worst scourge that 
has ever afflicted agriculture in the prairie States, was 
introduced into the United States in flaxseed brought 
from Russia and sown in Bonhomme County, South 
Dakota. In 1892 it had caused damage amounting to 
several millions of dollars. 

Reports to the department in November, 1893, 
showed all the counties of South Dakota, east of the 
Missouri River, and twenty counties in North Dakota 
infested by the thistle. Its presence was also reported 
from four places west of the Missouri, two counties in 
Minnesota, three in Iowa and four in Nebraska. The 
seed was scattered from Denver to Madison, Wis., and 
from the Red River of the North into Kansas on the 
south. The dry season of 1894 leaves a territory of 
200,000 square miles thoroughly infested by this scourge 
and an area of 100.000 has felt its presence as a cestruc- 
tive blight upon all grain crops. 

Owing to the drought over this grain-growing re- 
gion, no correct estimate of actual damage by Russian 
thistle can be formed. In the Dakotas thousands of 
fields of grain and flax that would have yielded a par- 
tial crop were abandoned. 
No harvester or thrasher 
has been found to handle 
acrop infested by this 
pest. It clogs the ma- 
chinery, fouls the grain, 
and renders fall plowing 
impossible. The land 
must first be cleared of 
thistles before it can be 
plowed. If thistles are 
plowed under, even when 
partially matured, they 
will spring up more thickly 
than ever through six 
inches of soil. 

The treeless, wind-swept 
prairie States are the home 
of the thistle. It is distri- 
buted by the wind, which 
rolls the full grown ball- 
shaped plants, from one to 
six feet in diameter and 
each holding from 20,000 to 
200,000 seeds. We vive a 
photographie illustration 
showing two of these balls. 
Like the tumbleweed, it 
bounds over the prairies 
with a movement resem- 
bling that of the jack rab- 
bit, traveling hundreds of 
wiles, leaping over or 
breaking down fences, car- 
rying fire before the wind, 
or endangering property 
by accumulating in heaps 
of inflammable material. 
Horses or cattle cannot be 
driven across a field rank- 
ly grown up to thistles. 
No animal wiil eat it after its myriad of sharp spikes 
appear. 

Grain elevators closed, railroads without traffic, 
farmers without crops, settlers leaving large areas of 
otherwise rich farming lands, vast regions without a 
furrow turned where in other seasons all the grain 
lands were plowed for next year’s crop—these are the 
signs on every hand of the devastation wrought by the 
Russian thistle in the Dakotas. At present it is im- 
possible to predict the future ravages of a scourge 
that has caused damage this year running into the 
scores of millions and that may drive the grain farmer 
out of all the prairie States. 

The first effects of the thistle will be to drive farmers 
in the infested region to tilling more cultivated crops. 
The grain acreage in this region will be reduced from 
fifty to seventy-five per cent. The granger railroads 
will show enormous falling off in grain freight receipts 
for the last quarter of 1894, as about three elevators 
out of four are closed for want of crops. An immense 
emigration is taking place out of the regions men- 
tioned. 


0 


As the result of an official investigation of the con- 
dition of the French navy, it has been found that, out 
of forty torpedo boats in the service, only twenty-five 
were fit for service. Most of these boats were rendered 
unsafe by the corrosion of their hull plates and many 
defects were discovered in their general arrangement. 
This state of affairs is very unsatisfactory to the 
French government. 


A Year’s Naval Progress. 


According to the annual report of the Secretary of 
the Navy, the interest in naval affairs has been greatly 
quickened by the war between China and Japan. The 
recent Brazilian and Bluefields incidents have shown 
that the respect due to the United States asa nation 
is largely dependent upon the presence of American 
war ships in foreign ports. The estimates for the cur- 
rent fiscal year were $27,885,914 and the actual appro- 
priations amounted to $25,366,826. The estimates for 
the year beginning July 1, 1895, are $30,952,020. 

The two types of vessels most urgently needed are 
battle ships and torpedo boats. The secretary recom- 
mends the construction of three battle ships of 10,000 
tons displacement, the cost not to exceed $4,000,000 
each, and twelve torpedo boats varying from 100 to 300 
tons displacement, the average cost to be $170,000. 
The value of the battle ship in the warfare of the 


future is generally conceded, and Captain Mahan has 
pithily expressed the whole matter when he said: that 
battle ships were to a navy ‘‘ what infantry is to an 
army.” Inconflicts on land the infantry, which must 
always form the backbone of an army, is supported by 
cavalry and artillery; so the fast cruisers and the legion 
of smaller fry—the gunboats, the torpedo catchers, tor- 
pedo and dispatch boats—should rally round and sup- 
port the battle ship, which must be regarded as the 


main source of reliance. We have all, perhaps, in the 
past pinned our faith toomuchto the cruiser. 


$4,000,000. The sinking of the Aquidaban furnished a 
lesson in the value of the torpedo in modern warfare. 
With the three torpedo boats about to be built, our 
navy will have six in all. France possesses 214 torpedo 
boats and 41 building; England has 175 and 64 build- 
ing; and Russia 163 with 14 building. Such figures 
show how far behind other nations our navy really is. 
It is chiefly the fault of Congress in making such in- 
adequate appropriations. 

During the present year the Naval Observatory has 
been placed under the charge of Prof. Harkness, a 
civilian. 

+ 0 
The Submarine Detector. 

This instrument and its use are thus described in the 
London Electrical Review : 

The apparatus is based on the principle of Prof. 
Hughes’ induction balance, and it consists simply of 
an electrical arrangement contained in a small ma- 
hogany box, which is carried on board the searching 
vessel, and a sinker, which is trailed along the bottom. 
The sinker also contains an electrical arrangement and 
is connected with that in the box by a light electrical 
cable of any required length. The apparatus includes 
a small battery and an automatic contact breaker, 
which opens and closes the battery circuit at short in- 
tervals. The battery circuit includes two primary 
coils, one in the box and the otherin the sinker. Each 


We. primary coil has its secondary coil, and both the prim- 


must not forget that the crippling of the merchant! aries and secondaries are respectively connected up by 
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marine of an enemy is not in itself sufficient to decide 
awar. The Alabama and other cruisers of the Con- 
federacy effected an enormous pecuniary loss, but did 
not influence the result of the war. From 1792 to 1812 
the French cruisers and privateers preyed on British 
tommerce, but it flourished notwithstanding. Captain 
Mahan says: : 

‘‘Military superiority depends upon heavy blows | 
struck at the enemy’s organized fighting force. 
blows must be struck by massed forces, the units of 
which should be individually powerful for offense and 
defense, because so only can they be brought under 
the unity of command essential to success. The same 
aggregate of force in two or three different vessels will 
rarely be equal to that concentrated in one, because 
of the difficulty of insuring mutual support. This 
means heavy vessels or battle ships.” 

They may also be viewed from the standpoint of 
economy, for they will remain for a far longer time 
without being outclassed than acruiser. The limit in 
the size of guns appears to have been reached, and it 
is doubtful if any material change will be made in 
calibers. 

The need for additional torpedo boats is even more 
apparent. There is something splendid in the idea that 
an enormous battle ship, bristling with the finest can- 
non and provided with the thickest armor, can be con- 
quered by a little vessel of 150 tons burden. It is ti- 
old story of David and Goliath. Notwithstanding all 
of the defenses against torpedoes, such as nets and 
rapid-fire guns, a ‘properly fired torpedo from a vessel 
costing $100,000 will destroy a great battle ship worth 
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conductors, which are in- 
closed in the suspending 
cable. In the searching 
vessel there is a telephone, 
which is included in the 
secondary circuit. The 
apparatus is adjusted so 
that under ordinary cir- 
cumstances there is silence 
in the telephone. When, 
however, the sinker ap- 
proaches a mass of metal 
the balance is upset, and 
sounds become audible in 
the telephone, while these 
are reduced in intensity as 
the sinker recedes from the 
metallic object. Three 
hundred feet of electrical 
cable were employed with 
the detector in searching 
for the Rusalka, and the 
depths searched varied 
from 15 to50fathoms. The 
search was continued for 
several weeks, and the ex- 
act position of the found- 
ered vessel was at length 
placed beyond all ques- 
tion, as every time the 
searching steamer passed 
over a given spot the elec- 
tric indicator of the de- 
tector sounded Joudly, thus 
affording evidence that a 
large mass of metal was 
submerged below. After 
the vessel had been located 
the divers descended and 
examined her, the result 
of their examination being, 
so far as is at present known, that she had foundered 
through serious damage to her stern. 


—————>+9+2 
Fire From Steam Pipes. 


The Southern Lumberman in a recent issue gives 
the following solution of fire from steam pipes: Neither 
ordinary live steam nor ‘superheated ” steam will heat 


Such |a pipe thick and strong enough to convey it to a de- 


gree sufficient to produce a fire on wood, however dry. 
It will not even set charcoal aglow or in a blaze. But 
dry charcoal, when the heat is removed from it, being 
nearly pure carbon, will absorb oxygen from the air 
under favorable conditions, so rapidly as to produce 
active combustion—that is, a glowor a blaze. The 
process of the origin of a fire from a steam pipeis: The 
heat fromasteam pipe will, in the course of time,char, 
or, as the chemists say, carbonize, wood in contact or 
close to it. When this charring process extends to any 
depth ia the wood it presents a surface full of fissures 
and cracks, thus exposing a large section to the action 
of theair. This process of charring drives the oxygen 
out of the charred portion and Keeps it out while the 
heat is kept up. When the heat is removed the char- 
coal reabsorbs oxygen from the air, and if this action 
is rapid enough in a dry atmosphere, combustion is the 
result. This explains why fires in steam plants and 
buildings heated by steam, that originate from steam 
pipes, always occur after the pipes have cooled—gen- 
erally during the night. The idea of “superheated” 
steam in a cold pipe is the most absurd one we ever 
“ran up against.” 
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Gorrespondence. 


Invent Something. 
To the Editor of the SCIENTIFIC AMERICAN : 

There is an article in December 1 number of your 
paper entitled ‘Invent Something.” So far, so good. 
But I wish to state that I have invented some things; 
but, like many others, had not the means to get a pat- 
ent and put them on the market. A man gets a patent, 
then shows his invention. The answer is, Yes, it’s a 
good thing. After awhile an improvement is made by 
some one, and No. 1is knocked out. Now, if some man, 
or men, of the Peter Cooper type, would take the 
patents of all who would desire, and, if the patent 
proved a success, why pay the inventor a percentage, 
they could back up the patent in such way that no one 
would infringe uponit. Many a valuable patent has 
been lost to the world by the inventor not having the 
opportunity to get it out. I have tried to present this 
matter, but in a feeble manner, and trust that you, 
with a great journal and great opportunity, will give 
it more than a passing thought. New York has millions 
of dollars that could be put to no better use than to 
bring out the inventive genius of our people. 

Passaic, N. J. Jas. H. ROScOE. 


Bleaching With Sodium Silicate. 


A new departure has recently been made in France 
in the application of soluble glass to the bleaching of 
linen. Atarecent meeting of the Paris Academy of 
Science, Mons. G. Geisenheimer described some re- 
searches which in brief are as follows: In order to in- 
sure the complete bleaching of linen, it is customary to 
increase the causticity of the lye, and to prolong the 
time of boiling, with the result that the fabric is in- 
jured though its color is improved. The production 
of yellowish or brownish patches on the linen is usu- 
ally attributed to impurities in the chemical used, but 
is chiefly due to the presence in the water of calcium 
and magnesium salts, which are precipitated on the 
fabric, arXyact as mordants, fixing the yellowish color- 
ing matter of the lye. This injurious effect can be 
preventec by adding to the water a mixture of sodium 
carbonate and soluble glass, The effect is to previpi- 
' tate calcium and magnesium silicates in a flocculent 
form which settles rapidly, does not adhere to the 
fabric, and becomes granular and pulverulent on 
boiling. Thus purified, only a very small quantity of 
caustic alkali is necessary, the greater part of the sa- 
ponification being effected by means of the less injuri- 
ous alkali carbonate. A convenient form in which to 
put up the soluble glass for this purpose is to add 
from 10 to 20 per cent of anhydrous sodium carbonate 
to a saturated solution of the soluble glass. The pro- 
duct is easily handled, and remains completely solu- 
ble in water. Further, the quantity necessary fora 
particular water can readily be calculated. 

a 
Mills. 

We learn from the Western Electrician that the 
Pelzer Manufacturing Company, of Pelzer, 8. C., has 
contracted with the General Electric Company for a 
three-phase electric transmission plant that will be 
exceptionally large and interesting. At the generat- 
ing station, three miles from the cotton mills owned 
by the eompany, trere will be three slow-speed gen- 
erators of 750 kilowatts each directly coupled to water 
wheels. These dynamos will generate current at a po- 
tential of 3,300 volts, and the current will be fed di- 
rectly to the transmission wires at this pressure. The 
transmission line will consist of eighteen No. 00 wires, 
this size having been selected in preference to larger 
wire to reduce the line induction as much as possible 
under the existing conditions. At one mill will be 
located a 400 horse power synchronous motor, receiv- 
ing current directly from the wires. There will be, in 
addition, more than twenty induction motors in vari- 
ous rooms. Of these, fourteen will be 110 horse power 
motors, and the others will be of various sizes, from 
5 to 75 horse power. In a substation will be located 
nine 160 kilowatt transformers for the motors and for 
1,200 incandescent lights for the mills. Two electri- 
cally operated blowers of three horse power each will 
be used for cooling the transformers. 


Electric Motors for Cotton 


ee 
Orthochromatic 
Dr. H. W. Vogel calls attention to an erroneous idea 
that prevails regarding orthochromatic plates. He 
says that professionals as well as amateurs are often of 
the opinion that the yellow screen is unnecessary in 
the early morning and latein the afternoon. It seems 
to be argued that at these hours the atmosphere acts 
asa “yellow ray filter.” This sounds very plausible, 
but the principal fact is ignored. The air is a ray filter 
for the direct sunlight, but also a ray reflector for the 
blue light. The preponderance of the blue rays in the 
sky diminishes from morning toward noon, and then 
increases again. As the object of the yellow screen is 
to reduce the strong action of the blue rays, it follows 
that the screen is very essential, both in the early 
morning and in the evening. 


Photography. 


; neutralizing with soda before using again. 


Photo 


In a recent number of the American Journal of 
Photography we find the following : 

Bromide Prints of Different Colors.—Mr. Kajima 
Seibei gives the following method of producing colored 
bromide prints: The prints are developed with 
eikonogen and fixed in a neutral bath without the in- 
terposition of an acid bath, and thoroughly washed. 
They are then treated with the following solution: 


Recipes. 


Nitrate of lead.............0ceecceeeeeee ence eneeeees 14 ounce. 
Red prussiate of potash.............ceeee ee eee sees 4 
SW ALORS 2 sissies ion die: fio oie: 3's ofaca se acs ac etalatete’s ots fas Rotel ela, drateng’s 12 ounces. 


This converts the image from black into a faint yel- 
low. They are again thoroughly washed, and the yel 
low image is then toned to different colors with various 
solutions as follows. For blue: 
hele, odie Sibi stelarcie’s india laine Ose Mle! oS Bie. alee 5 ounces. 

WORCT ics deck ctw tape wed eas ae einen teed deesaa ees 6 * 

For another blue, called by somea ‘‘ black blue,” the 
prints are treated with a weak solution of ferrous sul- 
phate. For green: 

¥ ounce. 
12 ounces. 

The prints are washed, and are afterward treated as 
for the first of the two blues mentioned. For brown, 
or ‘‘red sepia:” 

5 drachms. 
6 ounces. 

The action of this solution is very rapid. For yel- 

low: 


Mercuric chloride............06 cee cceee ser eneeeees 90 grammes, 
Todide of potassium, ........... 605 sees eceeeeeeeeee 150 “ 
Waters 22.0 ys cia cele Gainrals vases ae ese 8 tuie's Ree hae hee vie oh 8 ounces. 


The action of this solution is very slow, but the 
prints darken in drying. By continuing the action for 
a long time a very pleasing color, that might be de- 
scribed as ‘‘light brown,” is obtained. 

To Change the Color of Blue Prints.—Ferro-prussiate 
blue prints can be easily transformed to brown by the 
following process: The blue print, well washed and 


dried, is plunged in diluteammonia for two to four 


minutes, until it is almost colorless; then rinse and im- 
merse it in a bath of tannic acid, where it is left until 
it is clear and toned. This operation requires about 
twelve hours. If, at the end of this time, the color is 
not sufficiently deep, add tothe bath several drops of 
ammonia, and let the print remain in it a minute or 
two longer, then rinse it in plenty of water. The 
prints thus obtained are very pretty, and resemble in 
color sepia drawings. Here are the formule for the dif- 
ferent baths employed : 


SENSITIZING SOLUTION. 
Tartrate of iron and potash 


Red prussiate of potash........... cece cece cece eens 12 ee 

RAIN? Water isis ss bdccse at Fis wena eased ees SRE Coie ow4S 250 “ 
SOLUTION TO FADE THE PRINT. 

ATAMOMIG 6 5 oe; cierecsls oo accetia s pyaelewre ate cn Weis Sale iv ais disleet 100 grammes, 

Rain water. .......0c000+ cocccccccccccccccceeesvoes 900 o 


SOLUTION TO GIVE THE BROWN TINT. 


PANMiC ACI. «56-9 eis. 6 aie sie esern's ore Sie stein oa diese gare ose 10 grammes. 
RAL; WAtEE oes ciecinie cite Go os ce dle ee renew ce eeoae 500 fe 


To Change Blue Prints to Black they should be 
placed in water acidulated by nitric acid, then passed 
into a bath of water 100 parts, carbonate of soda 5 
parts. The image turns to an orange color. It is im- 
mersed in a bath composed of water 100 parts, gallic 
acid 5 parts, and finally it is washed in water acidu- 
lated by hydrochloric acid. 

Black Tones.—To obtain black tones on collodio- 
chloride papers by means of platinum is given in Das 
Atelier Photographen. The following is the formula: 

The celloiden paper is to be printed very deeply— 
much deeper than for ordinary gold toning. The 
washing must be done carefully, andit is better to add 
a little ammonia or salt to the second washing water, 
by means of which any chloride of silver remaining in 
a soluble condition will be dissolved out. From the 
washing water the prints go direct into the following 
gold toning bath: 


Water aso coins te Pissed ected tre waveihe, cite, 8 dele etoiareae olen ee 1,000 c. cm. 
Acetate Of SODAS 62. aicsscea sis vcweteiale's ctaediens ay eels 15 grammes. 
Chloride of gold ..................0. eee eee 1 gramme. 


This bath can be made to keep by Kuehn’s method, 
adding a few drops of hydrochloric acid after use, and 
The prints 
go ijthrough the ordinary tones in this bath, and the 
toning is stopped when they have arrived at the usual 
bluish tone by transmitted light. They are then 
slightly washed and placed in the following platinum 
bath: 


Chloro-platinite of potassium....... .........065 1 gramme. 
WAGER? 2sFis ada aenieein Ses casi ise eleNewedenaneaeaee 300 c. cm. 
Tartaric:acid cnc. ses ta ee ea ween sent 24 Seen seed 15 grammes. 
CHIC ACI 5535 vice ob alge ea atcha acters Sale SSeaw eeraed 5 ne 


In this bath the prints quickly become a deep velvety 
blue black, which if left too long becomes a bluish gray. 
As soon as they show a pure blue black by transmit- 
ted light, free from any tinge of violet, the toning must 
be stopped to preserve the half tones. Itis - good 
plan at first to treat thin slips of celloidin paper in ex- 
actly the same way as the prints, and to take these 
out of the toning bath from time to time—say every 
half minute—and test them by dropping nitric acid on 
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them froma glassrod. When nochange is brought 
about by the acid, the platinum toning is complete. 
The prints are then slightly washed, fixed in hypo (1 
to 10), and dried on blotting paper. The deep blue 
black tone changes to pure black in the fixing bath, 


‘and the prints have brilliant whites and great depths 


in the shadows. 

Black Stain for Wood.—The intense black color that 
cabinetmakers produce is obtained by moistening the 
wood with dilute sulphuric acid, and afterward gently 


heating. The following mixture answers well: 
Sulphuric acids: 2s 0. ote coco ese aie Gass Cotes eas eee eee 1 ounce. 
Water sis sac cc% sdsleaGusas pdtesoee s were ajagiaies aloes . see. 8 ounces. 


When cold, add sugar in the proportion of 1 ounce 
to 10 fluid ounces. 

A New Developer.—The following was communicated 
to the French Photographic Society : 


DWiAbOD ac vices etteidin te nrea Rie dviasa teste rateae wee bonpttiare baaee 1,000 c. cm. 

SulpHibe oes $4.5 Seed tages Osa sedive end deisesaeiee se 100 grammes. 
Dissolve in warm water and add— 

Metol. 55. bcikc sessed ieateded ages dene ges teases ace! 5 grammes. 

Hydroquinone,......0.. cece cece ee eees cece eeeeecees va . 
After solution— 

Carbonate of potash... 2. .....0. ce cece eee e eee e eee 40 grammes, 


This developer, which is very active and energetic, 
has the advantage of keeping without change in a 
stoppered bottle. Fer use it is well to dilute it with 
one-half water; the old bath may be used indefinitely 
by strengthening it with a little of the new bath. We 
may add that we have found it useful in using time 
plates to add a few drops of bromide. 

Reducer for Dense Negutives.— 


WBTORY wid aia aceite died ost marcia sabia gale Eelenisiale alate sales 34% ounces. 
Ferrous Oxalate: visas iceewoseces tae hese ies, Sees 80 grammes, 
Sulphite: Of:80da» 0405, c004.. catenin ga Sele ce sererele ep sees >. 65 a 

ORC ACID vs vise cosets yt shah nig oie eseincie sd Keates 20 ss 

TDG DO rs Feds hile. icles set See ONES Nia Nae a a ae ey 6% drachms. 

An Intensifier for Negatives Reproducing Lines.— 

Water? ae ddeth ovens eueb neste eau sels anahee tes .-++ 1,000 parts. 
TOGING wits Fe oiige ies teeeselotsisiiete ste ieiacene Book Gssa’s stalelnia oh aiee 14° 


a 

The negative is allowed to remain in this until en- 
tirely yellow. It is thoroughly washed, so that the 
water running from it is colorless. Afterward the nega- 
tive is placed in a 1 per cent solution of Schlippe’s salt 
rendered alkaline by a little caustic soda.—Paris 
Photo. 


Liquid Chlorine. 

The actual manufacture of liquid chlorine is being 
earried on by a firm of alkali makers in Salinders. 
Until now the only form in which this valuable bleach- 
ing agent has been put upon the market has been 
chloride of lime or chloride of soda, and either of these 
forms cannot contain more than 38 per cent of avail- 
able chlorine. The process of manufacturing the liquid 
is, on the whole, quite simple. The condensing pump 
is constructed in the form of a U, and is made of cast 
iron with a lining of lead. The limb of this tube, which 
holds the chlorine, is partly filled with strong sulphuric 
acid. The other limb is filled with petroleum and is 
provided with an ordinary piston. The up-stroke of 
this piston causes the petroleum to rise and the sul- 
phurie acid to fall. The chlorine is then allowed to 
rush into the vacuum thus formed from a side tube. A 
leaden valve arranged at this opening prevents the 
chlorine from re-entering the side tube. The down- 
stroke of the metal piston compresses the chlorine 
through another pipe into the refrigerated receiver, 
which is also provided with a leaden valve to prevent 
the return of the chlorine. The chlorine gas is thus 
moved bya piston composed of sulphuric acid, this 
being considered capable of withstanding the action 
of the gas. The receivers in which the chlorine is 
transported hold about 100 pounds of the liquid. They 
are built of wrought iron or steel to withstand the 
pressure exerted on them by the chlorine and weigh 
about 225 pounds each. 

TE 
Enterprise of the Brush Company. 

About 1 o’clock in the morning of October 13 last a 
telegram was sent from J. E. Ridall, Pittsburg agent 
of the Brush Electric Company, to his company’s works 
at Cleveland, to the effect that the station of the 
Allegheny County Light Company, of Pittsburg, had 
been partially consumed by fire and twelve 65 light 
are dynamos in the plant damaged to an extent which 
rendered them useless. 

This telegram, through some delay, did not reach 
Superintendent C. W. Phipps, of the Brush Company, 
at his residence until as late as 2 A.M. Dressing im- 
mediately, he hurried to the house of Manager A. D. 
Dorman of the order department, and after a hurried 
consultation Mr. Phipps and Mr. Dorman quickly 
agreed upon a plan of action. Before 11 A.M. the 
twelve 65 lighters were ready for shipment, a number 
of the dynamos having to be partially assembled. At 
3:35 P.M. they were in Pittsburg, the run having been 
made in 4 hours and 35 minutes, better than average 
passenger time. 

The total time consumed from the receipt of the 
telegram by the Brush Company until the machines 
were delivered at the station was 14 hours, 


Bouler shors, ete. 


Minneapolis, crufeer. 


a 
haesat : 


Cramp dry dock. Offi Gun foundry. , Towa, battle ship. Armored craiser Brooklyn, 


ices. 
Massachusetts, battle ship. Collier Lebanon. Private yacht. St. Louis, American line. 


BIRD'S EYE VIEW OF A REPRESENTATIVE AMERICAN SHIP YARD—WM. CRAMP & SONS, PHILADELPHIA, PA. 


© 1894 SCIENTIFIC AMERICAN, INC 


St. Paul, American line. 


Indiana, battle ship. 
Tank steamer Manhatten. ‘ P 


~ 


E sypynsiye gor 


HUTITAIN 


“-h6gI ‘6c unawaogg | 


DECEMBER 29, 1894. ] 


Scientific American. 


409 


THE CRAMP SHIP YARDS. 
(Continued from first page.) 

“spaced” along the keel, they are held in position by 
a very complicated system of false work or scaffolding. 
To facilitate this work, a great number of railroad 
tracks have been arranged, so that the heavy pieces 
may be readily carried to any part of the yard. The 
Cramps own three small steam engines, and these are 
used especially for this purpose. In connection with 
this work an ingenious combination of the locomotive 
and the derrick is frequently used. The machine is 
operated by one man, and runs backward on the 
tracks, lowers and hoists, and turns laterally upon its 
tracks. The yard is also supplied with many forms of 
derricks, which are set up in convenient positions to be 
used in placing the heavy parts in position. A num- 
ber of small forges may also be moved about to various 
parts of the ship to heat the bolts for riveting. 


The lighter parts of this material are forged in the ' 


yard. Theiron foundry for carrying out this work is 
the most extensive one in America, being 415 feet long 
by 264 feet wide. This is well equipped with much 
valuable machinery. The heavier parts of vessels, such 
as the steel armor plates, are made by special contract 
outside of the yard. The material used in construct- 
ing the vessels is stored in a special section reserved 
for it, comprising 10% acres of space. This is provided 
with stationary and traveling locomotives and derricks 
for handling the heavy pieces. A special feature is an 
immense traveling crane moving over an area 350 feet 
long and 50 feet wide, and operated by a steam engine. 

After the plates have been united to the steel frame 
of the hull, the work of putting in the boilers and 
other machinery is carried out. The boiler shop, which 
now comes in use, is the largest shop of its kind in 
America, and one of the largest and best equipped in 
the world. It is 387 feet long and 112 feet in width. 
An interesting feature of this shop are the two huge 
traveling cranes. These are run by electricity and 
move swiftly from one end to the other of the immense 
shop, often lifting and carrying boilers weighing 70 or 
90 tons. The power house, which supplies the energy 
to operate these acres of machinery, is also one of the 
best equipped plants of 
its kind. It includes 
extensive hydraulic, 
pneumatic and electric 
plants, whose power is 
distributed through the 
ship yard by means of 
pipes or wires, as the 
case may be, and ap- 
plied to the operation 
of portable drills, rivet- 
ers, lighting, ventila- 
tion, blowing furnace 
fires, bending and shap- 
ing machin s, moving 
derricks and_ various 


Atlas was in the act of lowering one of the 70 ton 
boilers to the hold. The work of raising the boiler, 
carrying it a distance of 80 feet and lowering it into 
position was accomplished in the remarkably short 
time of twenty-six mninutes. 
$0 
EQUATORIAL STAND FOR SMALL TELESCOPES, 


BY GEO. M. HOPKINS. 


One hour’s use of an equatorially mounted telescope 


| Fig. 1 EQUATORIAL STAND FOR A SMALL TELESCOPE, 


other uses. 

The manufacture of 
various materials used 
in the ship vard in- 
cludes an extensive 
brass foundry, fully 
equipped to produce 
every variety of brass, 
bronze, Manganese 
bronze and white metal 
eastings. There are extensive facilities 


very satisfactory equatorial stand .using stopcocks for 
the two axes, as shown in perspective in Fig. 1 and in 
detail in Figs. 2 and 8, and although the construction 
may be readily understood by reference to the illustra- 
tions, a few words of explanation may be of service. 

The telescope for which the stand was made has a 
three inch objective with focal length of 40 inches. 
The tube, which is of brass, is re-enforced by an inter- 
nal plate, held in place by screws, and this plate re- 
ceives the screws by which the attachment to the 
stand is made. 

On the top of ¢he wooden part of the stand rests a 
brass disk, which, together with the brass block, A, 
forms the base of the telescope support. To the ends 
of the block, A, are secured upright end plates, B, 
which are perforated near their upper ends. 

Between the plates, B, is placed a three-fourths gas 
service cock, C, the ends of which are plugged, and 
the square ends of the plugs are turned, forming 
trunnions, which enter the perforations of the plates, 
B, but do not pass quite through. The trunnions are 
tapped to receive screws, on which are placed washers, 
which bear against the plates, B, and clamp them 
against the ends of the stopcock, which is faced off so 
that it is of exactly the same length as the block, A. 
The trunnions form the axis on which the telescope is 
tilted to adjust it for latitude, and one of the angles 
of the hexagon end of the stopcock is filed off even 
with the rounded upper end of the adjoining plate, B, 
anda line is drawn across the plate and stopcock 
when the polar axis of the telescope is parallel with 
the earth’s axis, so that readjustment may be made 
without trouble. 

The plug, D, of the stopcock, C, has a projecting 
end, having one flat side, to which is fitted the usual 
washer, a. This washer is turned down to receive the 
disk, b, which is soldered to the washer. The disk, b, 
is faced with wash leather. The end of the plug, D, 
which is threaded to receive the nut, when the stop- 
cock is applied to its intended use, is covered with a 
piece of tubing soldered to the screw, and turned off to 
receive the worm wheel, E, which turns freely thereon. 

To the end of the plug, D, is fitted a cap. F, which 
is held in place, and 
made to exert more or 
less pressure on the 
worm wheel, E, by the 
thumbscrew, c, which 
enters the end of the 
plug and bears on the 
cap. The cap, F, is 
perforated to receive 
two studs projecting 
from the end of the 
plug. 

On the smaller end of 
the stopcock casing is 
soldered a_ perforated 
plate, G, which sup- 
ports the bearings for 
the worm, H. This 
worm engages the worm 
wheel, E, and its axis is 
prolonged beyend the 
bearings, to receive the 
universal joint, d, of 
the rod, I, this rod be- 
ing of sufficient length 
to be easily grasped by 
The squared end of the 


the observer. 


for making castings and the complement 
of cranes and traveling machinery. Ad- 
joining the brass foundry is an ordnance 
plant fully equipped for the manufactur- 
ing of breech-loading rapid-fire cannon 
up to and including 4 inch caliber, and 
for making projectiles of every variety 
required for then. 

In connection with the yard is a large 
dry dock, 462 feet long by 70 feet wide, 
with a draught of 22 feet on the sill at 
mean high water. This is shown at the 
upper left-hand corner. The waiter front 
of this dry dock is 234 feet. Connected 
with this is a marine railway capable of 
hauling out vessels of 1,000 tons register. 
In addition to these facilities the Cramp 
Company is permitted to use the United 
States dry dock, at the League Island 
Navy Yard. for docking and repairing 
vessels too large for their own docks 

'To perform the work of handling heavy 
materials such as boilers. cannon, ete., a 
monster floating derrick has been constructed which 
is capable of lifting a weight of 125 tons. The Atlas 
as it is called is said to be the most powerful derrick 
in the world. It rests on a floating base and rises to a 
height of 110 feet. It affords a perpendicular lift of 
60 feet, the overhang of boom being 35 feet. The 
first page illustration will give a good idea of the 
manner in which the derrick is used. The steamer 
lying beside the derrick is the well known man-of-war 
New York. The photograph was taken while the 


Th 
ll 


ly 
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Fig. 3—SECTIONAL VIEW OF EQUAYORIAL STAND. 


will convince the amateur telescopist who has been 
used to the altazimuth stand that the advantages 
possessed by the equatorial are very great. The ease 
with which an object may be followed, and the facility 
with which a star can be found, when the mounting is 
provided with graduated circles, which may even be 
crude, warrant the outlay if the stand be purchased, 
or the labor and expense, if the amateur should choose 
to make the stand with his own bands. 


plug, D, which is intended for receiving 
the key by which the plug is turned, is in 
this case turned and threaded to fit the 
bushing, e, inserted in one end of the 
stopcock, C’.. The other end of this stop- 
cock is cut off, and the opening thus left 


is closed by means of solder. The plug, 
D’, of this stopcock is unchanged so far 
as the threaded smaller end and washer 
and nut are concerned, but the nut, f, is 
slotted in diametrically opposite corners 
to receive wings which are soldered there- 
in. The square end of the plug, D’, is 
turned and threaded to receive the boss, 
g, of the cross arm, J, attached to the 
telescope. The cruss arm shown is built 
up of pieces of brass fastened together 
with screws and soldered. A casting 
would doubtless be simpler. The plug, 
D., is drilled axially to receive the counter- 
balance rod, h, which is screwed into the 
plug, as indicated in the sectional view. 
The larger ends of the stopcock casings 


are rebated to receive the graduated circles, K, K’, 
secured in place by small screws. 


Owing tothe close connection of the parts, the circle, 


K, has an annular slot which cuts it into two concen- 
tric pieces, held in proper reiation to each other by 
arms, i, soldered to the back of the circle. 


This arrangement allows the circle, K’, to swing 


freely. 


The hexagon end of the stopcock, C’, which receives 


The writer, adopting the latter plan, constructed a' the bushing, e, is turned to receive the ring, j, carrying 
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a beveled index piece, k, about 44 inch wide. A line 
drawn down the face of the piece, k, serves as an in- 
dex. In a similar way a ring, j’, fitted to the boss, g, 
serves to carry an index for the circle, K’. 

The circles here shown are electrotypes made from 
a galvanometer seale, soldered to brass plates and sil- 

ered, some black varnish being rubbed into the 
graduations to render them more distinct. 

The equatorial mounting is secured to the head of 
the wooden stand by the rod, v, screwed into the 
block, A, and provided with a milled nut on its lower 
end. 

In Fig. 1, the mounting is shown adjusted for the 
latitude of New York, 40° 41’. The screw, c, and nut, 
f, being loosened, and the polar axis being parallel 
with the earth’s axis, the telescope is pointed to a star 
or other object, when the nut, f, is tightened, thus 
clamping the declination axis. The screw, ec, is also 
tightened, when the instrument will be made to follow 
the object by turning the screw, H. 

Although the slow movement is of great utility, it 
may be omitted and the instrument may be guided by 
the hand. The mounting may be further simplified 
by omitting the graduated circles, and still possess 


great advantages over the altazimuth mounting. 

A stand formed of three-quarters service cocks is] 
large enough for a three inch telescope. It has a 
smooth and steady. otion and does not vibrate. There 
is, however, no objection to the use of larger stop- 
cocks. 

The hints here given may serve as suggestions. The 
amateur may carry out the work in different ways. 
The reader is referred to Gibson’s “ Amateur Telesco- 
pist’s Handbook” for simple instructions for using 
and adjusting the equatorially mounted telescope. 

Old Ice. 

It is stated by Portland ice dealers that this has been 
the best year for business on the Kennebec since the 
great season of 1890. One man says that some ice four 
years old has been sold. ‘‘This is very unusual,” says 
the Portland Press. ‘‘Ice that is four years old costs 
more to get out of the houses than it costs to cut it in 
the first place. For itis the ice that is at the bottom 
of the house, and has been consolidated into a solid 
mass by the water flowing down from the melting cakes 
above and freezing these underlying cakes together. 
Torun out a block from this is very difficult, for it is 
like quarrying stone from the solid ledge. It is a good 
thing that it can be sold, if only for the cost of hand- 
ling it, because it must be got out of the building 


Four Year 


somehow. Generally they bore holes in it with an 
auger, put ina stick of dynamite, and blow the ice 
into fragments, which are then shoveled out.” 


Report of an Engineering Insurance Company, 

A prominent engineering insurance company in Eng- 
land has recently nade public some very interesting 
figures concerning the causes of accident to engines and 
boilers. During the past year the company found that 33 
per cent of the accidents to the boilers insured in their 
company were owing to weakness, faulty construction, 
and bad workmanship; 27 per cent were due to purely 
accidental causes; and only 12 per cent were the result 
of carelessness of owners or attendants. The great 
majority of the accidents were owing to the failure of 
spur gearing and to defects in valves and valve gear. 
A large number, however, were due to defective col- 
umns, bed plates, and pedestals, and to the failure of 
screws, bolts, cotters, and straps. Thecompany made 
in all some 40,000 boiler inspections, and these led to 
the discovery of 575 cases of defective grooving, 146 
fractures and blisters, 150 safety valves dangerously 
overloaded, and 175 water gaugesoutof order. The 
report finaily states that out of nearly 1,000 boilers 
found to require immediate attention, a great many 
would have been run without repair until they had 
exploded. 

ee oe 
Protection of Tron Columns, 

Some experiments were recently made by the Build- 
ing Inspection Department, Vienna, says Engineering, 
on the protection of iron from fire by ineasing it with 
brick. A wrought iron column 12 feet long, and built 
up of two channels connected by lattice bars, was 
used. This was set up in a small chamber constructed 
of brick, and the column was loaded by levers. This 
done, it was surrounded by a 4 inch brick wall laid 
in fire clay mortar. The wall did not fit closely around 
the column, and advantage was taken of this to fix 
there samples of fusible metals, and which should serve 
as a gauge of the temperature attained. 

Various samples of stone concrete and other ma- 
terials were also placed in the chamber within the 
column. This chamber was then filled with split fire- 
wood, which was lighted and the doors immediately 
walled up with slabs of plaster of Paris. After the 
fire had burned out, the doors were broken in and a 
stream of water turned into the room from a 14 horse 
power fire engine. An examination of the room next 
showed that the walls of brick laid in Portland cement 
retained their strength, while most of the natural stone 


left in the chamber had been destroyed. The ceiling 
had been lined partly with plaster of Paris and partly 
with terra cottatiles. Both were damaged. The in- 
closure around the iron pillars was still standing firm, 
though corners of the brickwork were clipped one 
inch or so, and the fire clay mortar was largely washed 
out of the joints. On removing the casing, however, 
the pillar was found to be uninjured, even the paint 
being unscorched, and the fusible plugs only showed a 
temperature of 149 degrees Fah. 
ns 
A Wire Fly Wheel. 

Among the most recent and novel applications of 
wire, perhaps none has greater interest to the mechani- 
cal worid than that presented by the new wire fly 
wheel lately erected at the Mannesmann “ube Com- 
pany’s Works, Germany. Heavy fly wheels criven at 
high velocities obviously present dangers of breaking 
asunder from the great centrifugal force developed. 
The wheel at the factory mentioned consists of a cast 
iron hub or boss to which two steel plate disks or 
checks, about 20 feet in diameter, are bolted. The 
peripheral space between the disks is filled in with 
some 70 tons of No. 5 steel wire, completely wound 
round the hub, and the tensile resistance thus ob- 
tained is far superior to any casting. This huge fly 
wheel is driven at a speed of 240 revolutions per 
minute or a peripheral velocity of about 2°8 miles per 
minute, which is nearly three times the average speed 
of any express train in the world. The length of wire 
upon such a constructed fly wheel would be about 250 
miles.—American Manufacturer. 

tip 4 gp a A 
Business Aphoris7s+. 

Carlyle wasn’t a man of business, “ut he would have 
made a success of it, had he tried it. In his writings 
one finds these lines of solid business truth : 

A laugh is worth a hundred groans in any market. 

Have a smile for all, a pleasant word for everybody. 

To succeed, work hard, earnestly and incessantly. 

All honest men will bear watching. It is the rascals 
who cannot stand it. 

Better have the window empty than filled with un- 
seasonable and unattractive goods. 

When you hang asign outside your place of business, 
let it be original in design and of good quality. 

Wondrous is the strength of cheerfulness ; altogether 
past calculation its power of endurance. Efforts to be 
permanently useful must be uniformly joyous, a spirit 
of sunshine, graceful from very gladness, beautiful be- 
cause bright. 


RECENTLY PATENTED INVENTIONS, 
Engineering. 


FLUE CLEANER.—Joseph O. Frazier, 
McCall, La. This isa readily applied apparatus for quick 
ly removing all soot and other impurities in the flues by 
m ansof jets of steam. From a valved pipe connected 
with the steam supply a series of branch pipes are 
adapted to be extended centrally through th: flues of the 
boiler, each of the branch pipes being provided with 
bearings on which they rest in the flue, and having also 
inclined nozzles, so that when the steam is turned on it 
strikes the inner wall of the flue at an angle, the jets 
thus removing and washing outward all impurities. 


Railway Appliances, 


CaR Coupuine.— Alonzo C. Packer, 
Pittsburg, Pa. This is an improvement in couplers of 
the Janney type, and is adapted for automatic coupling 
with another of the same kind, and for safe uncoupling 
from either side of thecar. The recessed drawhead is 
vertically slotted and transversely apertured, there be- 
ing a pivoted latch block, and a locking key being 
shouldered on the front edge and working in the vertical 
slot. The key locks the latch block when depressed, 
and a lifting bar passing through a lateral slot in the key 
has a cam slope on its top edge engaging the upper edge 
of the key slot to elevate the key when the bar is 
moved. 


CaR CouPLinG.— Blan B. Haydon, 
New Castle, Ky. This is a simple coupling which cou- 
ples automatically when the cars come together, the 
uncoupling being effected from either the top or side of 
the car. The drawhead has a transverse coupling 
shoulder at the frontend of the bottom of the mortise, 
in which is held a yielding member, and a coupling jaw 
inthe top of the mortise is pivoted at its rear end and 
has its front end spring-pressed toward the bottom of 
the mortise. The front end of the coupling jaw has a 
transverse flange on its under face, and the link has its 
ends beveled and formed with transverse coupling should- 
ers. The link members can be readily coupled with the 
ordinary link and pin couplings. 


STatTiron InpicaTor.— Dennis B. 
D’Orsey Blake, Denver, Col. Attached to a street car, 
this device automatically indicates to the passengers the 
name of the street or station passed or approached. It 
comprises an operating shaft geared to the car axle and 
formed in telescopic sections, there being a cam or spiral 
groove in one shaft section and in the other section a pin 
entering this groove, and gear wheels on the shaft sec- 
tions, with shafting geared to the indicator, intermediate 
years being alternately and automatically engaged when 
the rotation of the axle is reversed. A suitable dial in 
the car is marked with the points to be indicated in their 
relative positions, and a pointer actuated by the axle 
connections traverses the dial as the car moves over the 
route in either direction. 


Biock Siegnau.—James V. Richard- 
son, Farmville, Va. According to the system devised by 


| : 
this inventor the signaling apparatus is carried by the 


engines on the line, the arrangement being such that two 
engines cannot run upon adjacent blocks, either toward 
each other or in opposite directions, without operating the 
signals in both engines. Parallel line conductors are ar- 
ranged in blocks, and the locomotives carry contact- 
blocks with a signal in circuit. A circuit breaker con- 
nects the blocks of line conductors, and has cross connec- 
tions to connect the positive conductor of one block to 
the negative conductor of the next, and connections to 
connect the positive and negative conductors of one 
block to the similar conductors of the next. 


BRAKE SHOE.—Henry A. Lewis, Nor- 
ristown, Pa. This shoe and attachments are so made 
that the shoe may be readily reversed, or a new shoe be 
substituted for an old one, the holder being conveniently 
removed from the brake beam, and the shoe when in 
place beingheld with the necessary rigidity. The improve- 
ment is also adapted for use on any wheeled vehicles as 
well as on railway cars. On the back of the shoe isa 
dovetailed, notched rib, and the holder has a dovetailed 
groove and dovetailed socket, with a slot in which is 
pivoted a spring-pressed pawl whose lower end engages 
the notch of. the rib while its upper end projects out 
through the slot. 


TIMBER TIz.—Luman C. Ingersoll, 
Keokuk, Iowa. Excepting at the two places on its top 
where the rails are attached, the sides and ends of this 
tie are beveled outwardly, thus giving a larger flat sur- 
face on its bottom than on top. Square shoulders are 
formed where the bevels commence on each side of the 
rail bearings, whereby the tie is more firmly engaged by 
the ballast, affording a high degree of safety against lat- 
eral displacement of the track. 


ELEVATED RAILWAY.—John N. Val- 
ley, Jersey City, N. J. The structure for an elevated 
road designed by this inventor comprises but few ele- 
ments, and may be built at comparatively low cost with- 
out the aid of skilled workmen. Suitable posts support 
transverse girders to which are secured hangers of in- 
verted U-shape, to the depending arms of which are se- 
cured angle irons carrying channel iron tracks. The 
tracks are adapted for veversal to bring the flanges either 
inside or outside the structure, and the rails are secured 
to the channel irons. 


ELEVATED ROAD CARRIAGE. — The 
same inventor has devised wheeled hangers especially 
adapted to suspend a car, or lc gs or other loads, the car- 
riage being of simple and inexpensive construction, with 
proper strengthening members, a novel propelling me- 
chanism and suspension devices. The improvement af- 
fords safety against derailment, and the driving mechan- 
ism is capable of producing high speed, the car being 
cushioned in a simple and efficient manner. 


ConbDu1T RAILWAY TROLLEY.— Walter 
E. Delabarre, Francis M. Frazer, and Robert A. Carrick, 
New York City. The construction of this conduit is 
such that the main electrical conductor is protected from 
the action of the weather, and the opening through which 


connection is made with the car is so located that it will 
serve as a channel for the flange of the wheels. The 
trolley is connected to a transmitting arm projecting 
through the slot, there being secured to the arm a cover- 
ing of insulated material having at its ends bevels facing 
in the opposite direction from that of the trolley. 


Mechanical, 


REAMER. — Foist Hatmaker, Ithaca, 
N.Y. For the use more especially of plumbers, in the 
repair of faucets, bibs and similar articles, this inventor 
has designed a reamer having a hollow handle and 
adapted to carry a reversible shank formed at one end 
with a fixed cutter head, while supporting at its otherend 


j a reamer with adjustable cutters. 


SIDE DREsSING SAW TEETH. —George 
Fritz, Rib Lake, Wis. This inventor provides a device 
for use on band or gang saws after they are swaged, to 
quickly dress both sides of the tceta. It comprises two 
arms having jaws engaging th: sides of a tooth, one of the 
arms supporting a tooth guide to engage the front and 
back of a tooth; a guide bolt passes through the arms, 
and on it one of the arms moves toward and from the 
other, while a cam lever fulcrumed on the bolt engages 
the movable arm. 


Agricultural. 


THRASHING MACHINE.—Isaac W. 
Woodburn, Rock Rapids, Ia. In this thrasher the power 
and the machine are mounted on the same wheels, and the 
engine may also be utilized to move the machine from 
place to place. The construction is simple, strong, and 
inexpensive, and the machine is operated without end or 
side shake, the various rotating cylinders for cleaning 
purposes, together with the conveyers and air supply, 
effectually cleaning the grain after it is separated. The 
machine does not need leveling and setting, and the 
blower does donble duty, drawing the chaff from the 
grain and expediting the exit of the straw from the 
machine. 


FODDER OR FEED LOADER AND SLED. 
--Edwin F. Lewis, Vine Creek, Kansas. This is a low- 
wheeled sled for gathering and carrying hay, and is to 
be used in connection with a slatted gathering platform 
or loader upon a single axle, the loader being entered be- 
neath the shock to gather a certain amount of hay and 
then being carried a portion of its length over the sled, 
to which the inay is thus readily transferred. 


Miscellaneous. 


PNEUMATIC BICYCLE TIRE.—Cevedra 
B. Sheldon, Brooklyn, N. Y. This is a tubular tire 
whose inner portion may be stretched at one or more 
points more than its outer periphery, whereby the tire 
may be readily slipped on or off without collapsing and 
without the use of special tools. This tire is also ar- 
mored in an improved manner, to render the tire proof 


such a degree of flexibility and resilience as not to in- 
terfere with these qualities in the tire as a whole. 


MoTiIvE POWER FOR BICYCLES, ETC. 
—Julius Tullius, New York City. In the driving 
mechanism devised by this inventor a sliding pedal shaft 
projects through a bearing sleeve having cupped ends 
in which socket plates are fitted and secured to the 
shaft, there being balls in the bearings formed by the 
cupped ends and socket plates, and gear wheels of dif- 
ferent sizes loosely mounted on the pedal shaft and 
loosely connected with the ends of the sleeve. By 
pressing with the foot on either the right or left crank 
arm with the foot the operator may carry the shaft to 
the right or left, to change the mechanism for speed or 
for power, according to the road being traveled. 

SEXTANT ATTACHMENT.—Thoinas T. 
H. Ferguson, Hankow, China. By means of this im- 
provement the ordinary sextant may be converted into 
ar. instrument for measuring large angles, say from 120 to 
240 degrees, as well as angles from zero to twenty degrees. 
The invention consists principally of a full silvered 
glass or mirror and a half silvered glass, the latter 
being substituted for a horizon glass in the plate of the 
instrument and the mirrer being attached to a vernier 
indica ting on a graduated arc. 


ELLIPSOGRAPH.—John A. Caldwell, 
Vancouver, Canada. This is a device to facilitate the 
drawing of almost any kind of an ellipse. A sleeve is 
fitted to slide loosely on one of the legs of a compass, 
arod adjustable in the sleeve standing at right angles 
to the leg carrying the sleeve. A holder is held on the 
rod and in it is adyustably held a second rod in which is 
pivoted a pen support, a pin being held adjustable on 
the pivoted support. 

MANIFOLDING DEVICE. — Edwin B. 
Tilton, Brooklyn, N. Y. This improvement consists of 
a board, cut away fora hand space at opposite sides, 
and with right angled flanges on adjacent edger, to- 
gether with projecting pins near one end, affording a 
cheap and simple contrivance for the use of typewriters, 
to facilitate the quick and accurate assembling of sheets 
of paper and carbon sheets. 


InK WELL.— William B. Pratt, Rah- 
way, N.J. This inventor has devised a cover attach- 
ment which may be applied to an ink wellof any de- 
scription, in such manner that it may be sealed air tight 
when not in use. The cover is held closed under ten- 
sion, but the opening and closing may be effected with 
one hand. 


PNEUMATIC GRAIN CONVEYING. — 
Frederic E. Duckham, Millwall Docks, London, Eng- 
land. This invention relates to former patented inven- 
tions of thesame inventor, and particularly to the suc- 
tion inlet nozzle of apparatus for ioading, unloading and 
transferring grain and other granular matters in bulk 
by an exhaust current of air. The height above the 
inlet of the nozzle at which the air sleeve should termi- 
nate being dependent upon various circumstances, it i: 
necessary to vary the relative positions of the nozzl. 
and its air sleeve. The invention consists in making the 


against puncture or penetration, the armor possessing ; air sleeve adjustable with regard to the nozzle, and 


© 1894 SCIENTIFIC AMERICAN, INC 


DECEMBER 29, 1894.] 


providing means of adjustment and means of regulating 
the air supply through the sleeve to the nozzle. 


INLAYING METAL Goops.—Henri F. 
L. Aumont, London, England. This inventor has de- 
vised a mode of inlaying with tortoiseshell or celluloid, 
watch cases, jewelry, ornaments, etc., of gold and sil- 
ver and other metals without the use of cement, pro- 
ducing a transparent, enamel-like effect. The pieces 
of material to be inlaid, when softened by heat, are 
squeezed into interlocking engagement with the grooved 
or beveled edges of through apertures in the metal, 
the pressure being maintained until the work is cold, 
when any superficial excess of the inlaid material is re- 
moved. 


MANHOLE FOR SEWERS.—George 
Wright, Winnipeg, Canada. To ventilate the manholes 
of sewers and purify their obnoxious or deleterious 
gases, the manhole is, according to this invention, fitted 
internally with a cast iron cyluuer provided with a 
ventilating cover, near which is held a mud pan, while a 
dendorizing basket is removably supported at the lower 
end of the cylinder. This basket is charged or re- 
charged with deodorizing material, preferably broken 
charcoal, or lime, tar, etc., as often as may be desired, or 
when disease is raging ii: a town a grate may be sub- 
stituted for the basket and ordinary charcoal burned 
thereon. 


UMBRELLA.—William R. Tebow, Tisk- 
ihwa, Ill. This inventor has devised a strong and dura- 
ble runner and improved the censtruction of the crown- 
picce, connecting the ribs and braces with the crown- 
piece and runner by ball joints, to cause the parts 
to work easily. The crownpfece and runner are small, 
and without projecting portions to injure the fingers 
or tear the cloth, and their construction is such that any 
brace or rib may be easily taken out and repaired. The 
umbrella joint combines strength, lightness and dura- 
bility with handsome appearance and capacity for a 
large number of braces without making the joint large 
or the braces weak. 


PockeT KyiF#.-- John P. Nordlow, 
Worcester, Mass. In the knife devised by this inventor 
the blade is so held in the handle that the blade may be 
quickly and easily opened and rigidly held in open posi- 
tion, no matter how long the blade may be. The blade 
may be opened from its heel or tang, and it may also 
be locked in upright position, or at right angles to the 
handle, so that it will not niove backward or forward. 


PocKET KNIFE.—Carl C. Moritz and 
Stephen D. Greenwood, Salt Lake City, Utah. This 
knife costs but little more than an ordinary one, but it is 
so constructed that it may be easily separated into its 
parts, and the blades, partition plates, and springs readily 
removed and new parts substituted. The parts are so 
arranged that they may be firmly put together and the 
knife externally presents the usual appearance. 


Harr CURLER. — Thomas C. Moore, 
Great Falls, Montana. This implement has a tapered 
tubular body at whose larger end is a radial flange on 
which is loosely fitted a ring or collar to which is pivoted 
aclamp arm. When alock of hair is wound close to the 
head or face, and, on the last turn, the clamp does not 
come into due position to enable it to hold the lock 
tightly curled, it may§be adjusted or revolved to enable 
it to do so. 


HooK AND EyE.—Joseph F. Schoeppl, 
Pittsburg, Pa. This invention provides a connecting de- 
vice formed of a body portion with hook members ex- 
tended from one side, wings projecting from the ends 
and an extension from the body between the wings. It 
is inexpensive, being stamped out of resilient sheet 
metal, is readily attached to the garment without stitch- 
ing, does not flap or bend outward from the fabric. and 
when once secured in the garment cannot be pulled out 
in ordinary use. 


HEAD REST FOR BEDSTEADS.—George 
G. J. Millar, Groveport, Ohio. This isan improvement 
upon a formerly patented invention of the same in- 
ventor, providing for invalids a head rest which is read- 
ily adjustable to any desired position without throw- 
ing the body out of a straight line, and without much 
exertion of the attendant. The invention consists of 
a covered U-shape frame having a pivoted leg or brace, 
fastened in place by a cord, the covering material being 
permanently secured to one side of the frame, and 
laced to the other side, whereby it may be always drawn 
tight. 

BEER DRAWING AND SAVING APPAR- 
ATus.— William R. Dales, New York City. This appar- 
atus comprises a vacuum tank and a beer discharge 
pipe connected by a two-way faucet to which a hood is 
applied, with means for controlling the discharge and 
inlet pipes. The improvement enables the froth to be 
sucked from the top of a glass of beer as it is drawn, 
the froth being delivered into a separate receptacle from 
which, after it settles, it may be sold by measure, 


HORSESHOR. — Erasmus Richardson, 
Esbon, Kansas. Thisis a compound or double shoe, 
one section being a light racing shoe permanently nailed 
on, over which fits a recessed heavier section, tempora- 
rily nailed in place, and to be used only when training. 
The two sections are wholly disconnected from each 
other -vhen off, and when the outer one is removed for 
racing the horse will have a practically new, light,fsharp- 
edged shoe. 


CasKET HANDLE.—Lyman E. Wood- 
ard, Owosso, ;Mich. The wall of the casket, accord- 
ing to this invention, has a recessed and perforated ear, 
in which is a washer, the ear and washer being secured 
in place by a screw, and forming a base for attachable 
handles. Theimprovement, in use, affords strong, rich 
base piece for handles, either of the drop style or rigidly 
projected from the coffin. 


DESIGN FOR A ROPE CLAMP FRAME. 
-—Per O. Olsson, Marshall, Minn. Theedge contour of 
this frame presents a series of alternate convexities 
and concavities, the plate being essentially a plane sur- 
face, disposed on which is a ridge-like figure. 

NotE.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 


Srientitic 


NEW BOOKS AND PUBLICATIONS. 


HAND Book OF PRACTICAL MECHANICS. 
For use in the shop and draughting 
room, containing tables, rules, for- 
mulas and solutions of practical pro- 
blems by simple and quick methods. 
Logarithm, sine, cosine and tangent 
tables, areas and _ circumferences; 
decimal equivalents of an inch, a foot, 


and a pound, bevel and spur gears, 
worm and worm gears, United States 
standard bolts and nuts, tapping 


drills, lathe thread cutting, cams, 
ete. By Charles H. Saunders. Hart- 
ford: Student Publishing Company. 
1895. Pp. 116. Price $1. 


The Pope Manufacturing Company, 
manufacturers of the Columbia bicycles, are now sending 
out their desk pad calendars for 1895, affording space for 
memoranda for each day of the year. Thisis the tenth 
annual issue of this style of calendar by the Pope Manu- 
facturing Company, and their very extensive experience 
has afforded them a vast deal of bicycle literature, points 
illustrating which bristle upon every page. 


The Overman Wheel Company, manu- 
facturers of the Victor bicycles, have issued a neat desk 
calendar for 1895, consisting of a memorandum pad with 
blanks on which to jot down brief reminders of things to 
be remembered, etc., for every day inthe year. It goes 
without the saying that it is embellished with numerous 
apothegms as to the excellences of the Victor wheeland 
the advantages of bicycle riding. 


The Link Belt Manufacturing Com- 
pany, of Chicago, sendout avery ornamental calendar for 
1895, in which a leaf of a small pad is given to each 
week, the pad being attached to the face of acardin 
colors. This company furnish shafting, pulleys, gear- 
ing, etc., and labor-saving machinery for handling any 
material in bulk or package. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


DECEMBER, 1894.—(No. 110.) 


TABLE OF CONTENTS. 


1. Plate in colors, showing a residence at Bronxwood 
Park, N. Y. Two perspective elevations and floor 
plans. Cost complete $3,500. A picturesque de- 
sign. Mr. Chas. N. Hoar, architect, New York 
City. 

. Elegant plate in colors, showing a residence at Ches- 
ter Hill, Mt. Vernon, N. Y. Two perspective ele- 
vations and floor plans. An attractive design in 
the Colonial style. Messrs. Rossiter & Wright, 
architects, New York City. 


. A cottage at Mt. Vernon, N. Y., erected at a cost of 
$4,500. Perspective elevations and floor puans. 
Mr. Walter F. Stickles, architect, Mt. Verncn, 
N. Y. An attractive design. 


4. The handsome residence of W. K. Clarkson, Esq., 
Brooklyn, N. Y., erected at a cost of $15,000. Two 
perspective elevations and floor plans. Messrs. J. 
C. Cady & Co., architects, New York City. 


5. A residence of moderate cost at Bronxwood Park, N. 
Y. Perspective elevation and floor plans. Mr. A. 
F. Leicht, architect, New York City. A pleasing 
design. 


6. The residence of W. D. Love, Esq., at Bronxwood 
Park, N. Y. Two perspective elevations and floor 
plans. Mr. W. H. Cable, architect, New York 
City. A neat design treated in the Queen Anne 
style. 


A Colonial residence at Flatbush, L. I., erected ata 
cost of $7,500. Two perspective elevations and 
floor plans. Mr. John J. Petit, architect, Brook- 
lyn, N. Y. 


A residence at Mt. Vernon, N. Y. Two perspective 
elevations and floor plans. A pleasing design in 
the Colonial style. Mr. Chas. E. Miller, architect, 
New York City. 


9. A picturesque and well appointed residence at Belle 
Haven, Conn., recently erected for E. C. Converse, 
Esq. Four perspective elevations and floor plans. 
An excellent design. Mr. Bruce Price, architect, 
New York City. 

10. A Colonial cottage at Bayonne, N. J., recently erected 
for Joseph Thomas, Esq., at a cost complete $2,700. 
Perspective elevation and floor plan. Mr. A. C. 
Longyear, architect, New York City. 


11. Miscellaneous contents.—Hints to readers. —The edu- 
cation of customers.—How to catch contracts.— 
The latest and best designs for houses.—Diamond 
cement plaster.—Preserving “metals in roofs, 
bridges, etc.—A perfect roofing material.—Stamped 
metal ceilings, illustrated—New wood stains.— 
Woodwork vs. flame.—Ebonizing wood.—A_ stove 
for heating water, illustrated. -Columbian Expo- 
sition award for copper and brass goods.—An im- 
proved band saw file, illustrated.—Ilow to move 
large maples.—Value of coverings for steam pipes. 
—Watering garden plants.—Earthquake effect on 
brick buildings.—The trouble New York builders 
have.—Foothold on pavements.—Milwaukee water 
elevator, illustrated. 


The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages; forming, practi- 
cally, a large and splendid MagazInE OF ARCHITEC- 
TURE. richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LareEsT CrrcULATION 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., PUBLISHERs, 

861 Broadway, New York. 


Ainevican, 


All 


Wusiness and Mersonal. 


The charge for Insertion under this head is One Dollar a line 
for each insertion ; about eight words to a line. Adver- 
tisements must be received at publication o fice as eariy as 
Thursday morning to appear in the following week's issue 


“U.S.” metal polish. Indianapolis. Samples free. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Wood pulp machinery. Trevor Mfg. Co., Lockport, N.Y. 
Enameled signs, letters. A.V. Taylor & Co., Cin., O. 


Save 100 per cent every 60 days. How? Use our loose 
puliey oiler. Kridler Mfg. Co., Grand Rapids, Mich. 


Screw machines, milling macnines, and drill presses. 
‘The Garvin Mach. Co., Laight and Canal Sts., New York. 


Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. 


Handbook of Practical Mechanics. Price, cloth $1, 
leather $1.25. Chas. H. Saunders, P. O. box 963, Hartford, 
Conn. 


‘The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail. #4; .iunn & Co., publishers, 36! Broadway, N.Y. 


Woven wire brusbes.—The Belknap Motor Co., of 
Portland, Me. are the patentees and manufacturers of 
the best woven wire commutator brushon the market. 


Competent persons who desire agencies for a new 
popuiar book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American Office, 361 
Broadway, New York. 


The Imperial Power Building, of Pittsburg, Pa., will 
be completed March 1. It is a new, eight story factory 
building, fitted up as a model plant. with the finest ma- 
chinery, electric dynamos and motors obtainable, mak- 
ing it desirable for manufacturers. The proprietor pro- 
poses to rent space as may be required by a manufac- 
turer. Each floor contains 7,600 square feet, capable of 
subdivision, with exterior winduws all around and power 
and appliances to meet any wants and give conveniences 
not obtainable elsewhere. Located in the heart of the 
city, within thirty feet of the Pennsylvania R. R. freight 
depot. Manufacturers desiring to lessen expenses and 
be surrounded by every convenience should address J. 
J. Vendergrift. Pittsburg, Pa. 


("Send for new and complete catalogue of Scientific 
and other Books forsale by Munn & Co., 361 Broadway, 
Free on application. 


New York. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. cach must take his turn. 

Bu yers w ishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Tnformation on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(6331) 8S. M. B. asks: What is the pro- 
per size of steam ports and exhaust ports and bridges 
between ports of cylinder 21% inches by 3 inches stroke, | 


34 inch travel of valve, also the power of engine at 300 


revolutions per minute with 70 pounds steam pressure? 
Would an oscillating engine develop the same power, of - 
same dimensions? What size boat would above engine | 
run? Give height of frame and length of pitman rod for 
upright engine of above dimension, proper size of link : 
and length of eccentric rods and size of belt and fly- 
wheel; also would small boiler, 22 inches high, 12 
inches diameter, fire box 10 inches high, 10 inches diame- 
ter, flues 12 inches long, 2 inches diameter, upright, 
generate enough steam to run above engine? If not, 
what size should I have? A. Steam ports and bridges 
may be % inch wide, exhaust port 34 inch, all 1 inch long. 
The engine should develop an indicated 34 horse power 
at 3g inch cut-off. An oscillating engine of the same 
size should develop the same power, but its structural 
defect does not recommend it. The power issuitable for 
al4foot sharp built boat of the row boat type. Con- 
necting rod should be 8 inches long, center to center. 
Other details can only be made from a detail drawing. 
A 1% inch belt and 16 inch flywheel. The vertical boiler ; 
should be 25 inches high, 15 inches diameter, with twenty 
114 inch tubes for the above engine and speed, 


(6332) B. F. E. asks: What are the 
metals and fluids uscd in the chloride of silver battery ? 
A. The central negative clectrode is silver; the depolar- 
izer which surrounds it is silver chloride; the positive | 
electrode ie zinc; the excitant is a solution of ammonium 
chloride or salammoniac. You can refill them yourself, : 
if you wish to. Sometimes caustic potash is used as the 
exciting substance. 


(68883) Denver House asks: Given a 
perfect wheel made to revolve free on a perfect axle, will 
it return from its forward motion upon stopping? A. 
On a horizontal axis the wheel will have a tendency to | 
slightly turn back from the instant of stopping, to come 
to an equilibrium. The small difference in the size of 
the journal! and its bearing allows the arnal to roll up 
the curve of the bearing box, when on coming to rest it 
returns to a center bearing by gravity. which gives the 
wheel a backward motion. This should not take place ; 
ina vertical axle. 


(6334) V. B. C. asks: 1. Is there any 


reason why steam or water could not be used internally 
in a gasoline engine to cool the cylinder? A. Noreasons 
beyond those based on practical points can be given. It 
seems neater and simpler to cool externally. 2. A pint 
of gasoline will make how much volume of vapor at at- 


mospheric pressure? A. Two and one-half to three j 


cubic feet, depending on the composition of the gaso- 
line. 
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TO INVENTORS. 


Anexperience of nearly fifty years, and the preparation 
of rsore than one hundred thousand applications for pa- 
t-nots at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be bad un application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


December 18, 1894, 


AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.) 


Addressing envelopes, ete. machinery for, G. 
CVA T Kisii ven den cies oGataats tbacielaret billie teats 5.6.s1es8 an eoys 531,021 
Advertising machine, sign, Briggs & Patterson... 531, 1018 
Agricultural machinery, gearing and gear cover- 
ing for, J. D. Schofield 531,278 
Air brake, J. D. “P. Schenck... 


Air brake governor, 1’. H. Haberkorn.... 2000007. 531,181 
Air brakes, block system for automatically Ope 

rating, Di Eh BOK cues cated cvewnas Sous vce - 530,937 
Air brakes. dog for actuating, J. H. Fox - 530,939 
Air brakes, mechanism for automatically act’ 

ing, UW POX ses coe cio sos saan ces ab oo aine eoees, 530,938 
Air brakes, track device to automatically ope- 

rate, I< P. CHRON 6. secs ie sSiacedees cccedencs §31,100 


Alarm. See Burglar alarm. 
Alakali, process of and apparatus for the produc- 

tion of caustic, C. T. J. Vautin 
Apartment house, M. L. Ungrich. 
Apples, pears, etc., machine for 

Ollagnier.... 
Ax polls, machi 
Bait receptacle, W. B. Gilmore 
Baling press, A. L. Cox.... 


531,285 
631,141 


531,058 
531,221 


Baling press, C. E. Whitm: 581, 240 
Ball. See Bowling ball. 
Bandage. suspensory, J. Teuscher. Jr.............. 531,252 


«+ 531,288 
2. 531,101 
.. 5812409 
» 531,102 
581.050 
521, 176 


Barre! making machine, Vale & Ohl.. 
Bearing wheel, ball. H. F. Coates... 
Belt, electric. Fuller and Taylor.. 
Bencb stop. J. Daily.........-.......5 
Bicycle brake, 1. fechticid & Sanford.. 
Bicycle lubricator, C. O. Furbush, Jr......... 


Bicycle safeguard and support, TL. Bissell...) 531) 016 
Binder for music, magazines, etc., Boeing & 
SHOP chose oes tenioiant tawrssure he hewn geese nate 531,25 


Bit. See Bridle bit. Expansion bit. 
Bleaching powder, apparatus for making, C. Kell- Bap 0 
Block ignaling system, electric, A. J. Wilson..... 531,284 
Board. See Shoot board. 
Bottle stopper and filler, combined, I. Pomeroy... 531,133 
Bottle stoppers, machine for feeding crown, N. 
Muslar se 581,001 
Bowling bail, F. G. DokKenwadel..........cceeeeeee 531,103 
Box. See Match box. 
Box, Zs BS WEDD: oc sucisd exes ddciae deciecbdevesaee ede 531,083 
Bracket. See Dental bracket. 
Brake. See Air brake. Bicycle brake. Car brake. 
Wagon brake, 
Bridge, truss, D. F. Lane.. 531,048 
Bridle bit, F’. Swales Bishiseiersiare ee 531,230 
Brooder, chicken, L.C. Billin, 531,255 
Broom, bD. A. McDonel 531,056 
Brooms, manufacturing, 531,055 
Brush handle, flue, E. 531.639 
Buckle, suspender, J.N, “oat Sepatees - 530,960 
Burglar alarm, detonating, J. W. Horn «+ 530,947 
Burglar alarm’ system, A. Stromberg S debe seciassce 530,976 
Burglar alarm systems, circuit closer for, A 
StrOMberg yo... se sees esse esse eens eee eeseees 530,975 
Burner. See Hydrocarbon burner. Lamp bur- 
ner. 
Burning granular fuel, apparatus for, C. W. Clay- 
bourne .......... 531,160 
Button setting machi 531.204 
Cabinet, stationery, L. C. Beardsley.. 531,250 
Cables, tension device for towing, Hi 
Hoffman. . ? + 530,995 
Camera. See ng 
Candle grasp, H. Glaser 531,028 
Candy, machine for cut 531,084 
Car brake, FE. Alien..... 531, 287 
| Car brake and pow 
Mitchell.. 531,268 
; Car brake, automatic, HE. Olson. 531,181 
‘ Car construction. railway, C. A. Smith 530,969 
: Car coupling, L. T. Buckus,: 531,145 
Car coupling, J. Clark.. 581,099 


Car door, R."F. Garland.. 
Car fender, Engel & Juram.. 
Car fender, automatic stre et, J. T. Van Gestel 


Car fender, street, W. H. Brock 581,258 

‘ Car motor, street, J. Radomski «» 581,275 
Car seat, reversible, S. Hoffman «+6 081,122 
Card, reimforced stencil, F. D. Belknap... 530,918, 530,919 
Cartridge shell for practice shooting, W. M. 

i Thomas 531,233 
Case. See Gear case. Pencilcase. Piano case. 
Cash registers, multiple adding mach ine for, C. 

i De RYDCLE Foie cicdscsccessuieade nt cseicg celles sca oon sete 531,277 
Cash registers, sealing device for, J. O. Byrns. 9 

' Chain link, R. A. & C. Breul.............. cece eee I 

| Chair. See Rail chair. Railway chair. 
| Charging apparatus, EB. Solvay...........eeeeee sees 


Chart, astronomical. F. E. Ormsby 


Churn, J. A. Maddox 531,204 
Clay product machines, cutter for, J. H. Omwake 531,213 
Cleaner. See Wheel cleaner. 

Clipper attachment, bair, C. O. Bechstedt......... 530,984 
Clock. electric programme, J. L. McCaskey «. 531,002 


Clothes line fastener, C. Bartsch. 
Clutch, friction, J. A. Barnes.. 
Coffee pot, Cc. C. Davis 
: Coin holding and delivering device, 
‘ Compound engine, J. Peebles 
i Confectionery machine, S. J. Hicks 
Controller handle, H. Mittelsdorf.. 
Corset, T. S. eed ese Sitegewsseu 
Cotten gin, roller, O. F. Goodwin. 
Cotton opener, A. Kirschner. . 
Cotton presses, combined belt sb 
for, T. M. Wallace ......... 0.0 -scse essence cranes 30,9 
Couch, bed. and bathtub, combined, B. 8. Maben.. 531 3202 
Coupling. oe Car coupling. Pipe ‘coupling. 
Coupling, 8. A. Stahley...... . 531,071 
| Cribs or bedsteads, suppor 
metallic, W. 'T. Mersereau. 
'Crusber. See Ore crusher 
; Cultivator, T. Belair.. 
; Cultivator, A. Lindgret 


| Cultivator, disk, H. E. Do 
Cultivator’ standards, device 

taching weed cutters to, W. A. Movoy. 531,054 
Cyclometer, J. A. Mosher et al.. 531,269 
Cyclometer, C. E. Moss. 531,207 


Danger signal and lock for switches. G. E. Poss 


| Dental bracket, A. Bond............. 

: Dental napkin holder, G. A. pronson, 
' Dental plates, forming, M. P. Boyd.. 

i Derrick, M. Beal 

i Display ‘rack, combined folding and revolving. 
b  W. H. Conrad 

Ditching machine, A. C. Carter. 
Door check, C. Ne amsh ay... 
Door, tlexi ble, S. Spaulding. . hcl See 
Door ‘opera ting Hievion, W.C. Lueas. . 
Doors, device for operating sliding, Ww: ‘ ‘Brodie 531, 150 
Dovetailing machine for preparing edges of parts 

of electrotype or stereotype plate blocks, BE. 

Co Willams: crnccies iets ee 
Draughtsman’s instrument, O. 
Drill. See Rock drill. 

Drilling machine, F. W. Williams........ 
Dust pan, G. H. Gere...........-.- sooo 
Dye, blue, Bierer & De la Harpe.. 

| Dye? substantive red, J. J. Brack.. 
Dynamometer, R. J. Rolfson...... 
Eaves trough, A.C. Kanneberg......... 
Electric conduit, T. T. La Pointe et al. 
Electric converter, F. C. Priestly...... 
Electric meter, T. Bruger............ ... 
Elevator controlling device, C. E. F oster 
Elevator controlling device, See & Tyler.. 
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Elevator guard, N. "LeVisOn.......eceeceees aiafeataie's 
Elevators, safety grip device for, H.R. Smith. 
Engine. See Comy ound engine. Rotary engine. 

Steam engine. Vapor engine. 

Engine, B. J. Woolf..... 2... cece eee eee eee ee 531,285, 531,286 
Engine for operating clutches or other devices, 

Howe & Clark : 
Envelope, H.C. F. E. Snowman. 
Envelope opener. A. UO. Blomgren... 530,920, 531.017 
Excayauing, ditching, or dredging machine, G. 
Expansion bit, R. H. Brown.. 


on 
S 
=) 
= 


Extension table, A. Oberlander. .. . 531,211 
Extracting apparatus, W.T. Forbes . 581,11 
Eyeglass folding frame, A. Brunner - 531,095 ; 
Fare register, Catlin & Rein. + 531,020 | 
Fare register, E. T. Taylor. + 631,231 | 
Fence stay, W. D. Albright + 530.916 
Fence stay, wire, D. B. You . 530,981 


Fender, J. M. Cable. 
Fibrous material, m 

Thayer.. 
File, account, Parrey.. 
File cutting machine, J. Becl 


Filter, A. 1.& D. Hyman.............-.. 531,190 
Firearm, breech-loading, D. 8S. Seymour... ... 530,966 
Firearms. shiftable firing pin and extractor. for, 

D. S. SCYMOUL......... cece cece cen eee ee teen eee ~ 530,967 


Firearms, shiftable nose on hammer and auto- 

matic extractor for, D. S. Seymour ‘ 
Fire escape, W. D. Rumsey............-.... 
Fire extinguisher, automatic, E. W. Storer... 
Fire extinguishers, sprinkler ‘head for automati ic, 

GoB. Hibbard: o.3 ccs veada ceabccisavcasaus sedeuaee 531,120 
Fire extinguishers, valve for autematic, G. Ee 

Fibbard......ceeccccesascesseceees srsccees 
Fish hooks, minnow holder for. F. Stapp 
Fishing line sinker, Black & Chapman. 
Floor, D. McDonald...............+ 
Floor, fireproof, O. W. Norcross 


no 
Ss 
6 
3 


Flushing attachment, O’Connor & Graham 531,212 
Folding camera, G. D. Milburn............. . 530,955 
Folding joint for bars or rods, A. Hofbeck.. 531, 7121 
Frame. See Kyeglass folding frame. Roving 
frame. 
Furniture, R. B. Sigaf00s........... cece eee eee eee 531,010 ° 
Gauge and square, combined hinge, A. D. ! 
GOOdEIL:. § dso oxeidars fia Seuapiectssaobe ote ete 28h, 114 


Gas, apparatus for the manufacture of, Ww: 


Gas generator J.L. Hastings 
Gate. failway gate. 
ieee 

Gate, J. W. Shanbeck.......... 
Gear case. W. Biddles.. 
Gear wheel connection, safe 
Gearing, multiple, F.C. Robinson... 
Generator. See Gas generator. 


Railway crossing 


Globe, geographical, Il. & M. A. Hodgson... 531,035 
Governor for engines, A. H. Fisher. 531,107 
Governor, steam engine, H. Smith . 530,970 
Grinding mill, H. B. Hebert. . 530; 945, 
Grooves, method of and im t 
J.G. Wilson... ........ . 531,243 
Guard. See Elevator guard. 
Gun, machine, F. Ebeling...... . 531,168 
Gun, magazine, W. H. Ostrand . 531,182 


Handle. See Brush handle. 
Harness, W. A. Fleming... 
Harrow, J. L. Scudder... 
Harvester knotter, W. B. : 
Hasp lock, F. F. Getze. cen sigateiv ee bescae 
Hat lining machine, H. Charmbury. 
Hat pin, Congelton & Boyd sfista te 83 
Hay rake and loader, J. Martin 
Heater. See Water heater. 
Heating, smelting, and separating, apparatus for 
electric, Woodfolk & Wharton. 
Hitching device, A. G. Hamblin.. 
Hook andeye,J. H. Doyle........ 
Horse detacher, J. E. Berkstresser 
porsesnge nails, machine for making, J. A. Cole- 


Controller b 


bids bid cib'e Co-Uiele e'6 Yor 44 6 ee au Maule Hai elalece aiaiele Mie 531.161 
Hose ‘bridge and tower, Blake & Begiebing........ 531,091 
House. noe ‘Apartment house. i 
House, D. H. Hibbert............. cece ee eeeee eee eee 531,032 
Hydrocarbon burner, C. BE. . 531, 7089 | 
Hy po-eliminator, A. Schmidt.. . 530,965 


Index or display device, J. A. Fischer. 
Jar cover, fruit, V. Biart.... ........... 
Jeweler’s press, C. M. & G. W. Adams 
Joint. See Folding joint. 
Key. See Telegraph key. 


530,987 
531,253 
« 530,915 


Kiln, W.S. Williams . 531,242 
Knitting machine, J. Pharo. 2 531, 5062 | 
Knitting needles, “aie: A. B. Dodge. . 531, 7023 
Lamp burner, F. i 7 Cr RO Aas . 531, 1219 
Lamp i ror electric railway cars, signal, C. H. 531,146 | 
age asad Mettoielh ciated Lats Wield Mead 9 sles ate eteises winnie Sinton i 
Lamp reservoirs, oil indicator for, F. G. Echols... 531,106 


Lamp socket. incandescent electric, Cc. H. Balsley 531,268 

Lamps, spark arrester for are, E. M. Clar wee se OSL159 

Lantern, velocipede, R. P. Gormuitly.. 531,180 

aut aon turning elliptical for 3 

acCord. 

Lavatory app: »D. Bee 
Level, plumb, and slope indi a 

les - 531.239 

530,931 

‘ 2 581, 266 

.. 681,118 


‘A. White. 
Linotype machi e, PT. ‘Dodge. 
Linotype machines, composing mechal 

O. Mergenthaler 
Liquid purifying apparatus, J. T. Harris. 
Liquids, method of and apparatus for purifying. 

A ep 2 hog | eee) ere ee ee eee eres sie 


531,183 
Lock. See Hasp lock. Nut lock. 
Lock. F. E. Forsell . 530,935 
Lock, F. W. Schultze. . 531,0C8 
Locomotive feed device, L. Lazerus. 30,998 


Lubricator. 
Lubricator. W. P. Miller.......... 
Lubricator, F. E. Small..................65- 
Magazine, dust proof single delivery cover “glass. 


A. H. Cole 


. 581.129 | 
531,225 | 


«. 30,926 
531.013 


Manure spreader, D. B. Merrell... 

Match box, suspendable, J. M. Heimann. 
Match receptacle. F. D. Halsey..........------ 
Measuring and registering device, G. Krueger... 1531) 047 
Metal wheels. making wrought, A. A. Stevenson... 531.072 | 
Metals from sulphide ores, etc., extracting, V. 


HMBOINATAB. cs ces ie wees hae ceive ss ancae caaiseedes 531,169 
Meter. See Electric meter. 
Milk, testing, I. K. Linastrom................... 000 531,049 
Mill. nee Grinding mill. Rolling mill. Wind- 

mill. 
Mining machine, coal, P. F. Campbell..........-..- 531,019 | 
Motion, means for transmitting, H. C. F. BE. : 

SNOWMAN 0.503: 6 sides cassie bac slnaigadeeathaeeeda ds aces 530,972 
Motor. SeeCarmotor. Rotary motor. ; 
Music boxes. damper attachment for Swiss. W. 

HB: FOS CHICO eia.55.b dias Gislo dah iss Tiassa o heaies “oVa'e oes 531,036 


Musical instrument, aut 
Nut, axle, E. N. Anderson 
Nut lock, H. Dolan.. 
Nut lock, D. Rhoades. 
Ordnance, recoil-actua’ 
rating mecnanism for, J. B.G. A. Canet 
Ore crusher, A. H. Schierholz............... 
Oregrinder and separator, J. W. MacDonald..... 
Ores, process of and apparatus for desulphu: Z- 
ing, Pelatan & Clerici.................- Saislevaee ae 531,004 
Organ coupler, C. Wales.. 4 ne 
Packaging machine, J. 8. 


Ea ace Roem pad. 

an. See Dust pan. 

Paper web feeding. devices 4 L. Cox.. . 531,162 , 
Partition for buildings, J. F. GOlding.. 530.910 | 


Pavement, artificial stone, i ry & Fisher. 
Pen, ruling, L, Johnson 
Pencil and sharpener, combined lead, ‘'. 

Hairis.. 581,031 
Pencil case, R. H. Ryan 531,135, 531,136 
Photochromoscope and pbotochromoscope cam- ' 

OTAS BHR AG Lo. os ols dois cede Wasnt Os vate 531,040 
Photographic plate holder, Thornton & Pickard 
Piano case, A. J. NOWDY..... cece cece eee eee e eee eee 
Pin. See Hat pin. 


Pipe coupling, O. Ames 
Pipe wrench, A. Lind 


« 530,988 
. 531,124 


Pipe wrench, G. P. Woelfel (r) ashe 459 | 
Pipes, machine for making conductor, E. H. 
PACKING i oo oi. es se Fersidc sia wlan Hed ges, oe eee SRE eg 581,170 
Planter and fertilizer distributer, corn, J.W. & 
W.. Cy. Duryea. ......6 2 cee cc cce sees sete eennenens 581,105 


Planter check row attachment, Harman & 
Romans ’ 
Plow, G. Drovedal.. . 531.167 | 
Plow beams, weight for, J. A. L. Gist 531,027 : 
Plow, rotary, N. H. Roberts......... ren ate Y 


Pneumatic spring, A. C. Mather 
Pneumatic tool, D. Drawbaugh.. 
Pocketbook and head rest, combined, F. Denio 
Polished rod adjuster, F. M. Kennedy... oe 
Pot. See Coffee pot. 

Powder. See Bleaching powder. 

Powders, etc. device for dividing, R. Walsh. 
Press. See Baling press. Jeweler’s press. 
Preserving apparatus, fruit, S. S. Savage: 


Printing machine, T. Bartholomew 581,088 | 
Printing machine, wall paper, W. H. 

531.075, 531,076 
Protector. See Tree protector. 
Pulley, split, W.R. Patten.............. eee eee eee 531,216 


} Register. 


i Pump, B. E. Frizell.... 


Pump, W. R. George. 


Pump, centrifugal. M. Wagner.. 
Pump, double acting. F. J. Brown et al. 
See Display rack. 
! Rail chair and tie, H. N. Higley............ 
Railway chair, C. 
: Railway crossing gate, J. 
Ra‘lway frog and Switch, F. Hardy.. 
Railway gate, C. A. Ball.. 
) Railway rail, &. K. Devlin... 
Railway switching device, Walton & Griffiths. 
Railways, electric safety appliance for, 
TCUtt....-......000 ee 


Rack. 


Rake. See Hay rake. 
Recorder. 


Regulator. 


Rock drill, H.P. & G. 


Rolling mill, 8 § 


Chen 


See Sales recorder. 
See Fare register. 

See W indmil! regulator. 
Rein support, C. E. Ford 
Respirator, H. poimone: 


8. Johnston. os 


Scientific American. 


.. 581,175 
531,111 
531,074 


Modvertisements. 


- 580,922 


. 531,263 
530,925 


Rutherford. 


| Higher rates are required. 


[ome Om 


words per line. 
531.214 | and is set in agate type. 


ment, as the letter press. 


. 531,173 


ORDINARY RATES. 


Inside Page. each insertion - - 75,cents a line 
Back Page. each insertion - - - - $1.00 a line 


(e” For some classes of Advertisements, Special and 


The above are charges per agate line—about eight 
‘This notice shows the width of the line, 
Wngravings may head adver- 
tisements at the same rate per agate line, by measure- 
Advertisements must be 
received at Publication Office as early as ‘l'hursday 
morning Lo appear in the foliowing week’s issue. 


‘Patent Foot Power Machinery 


Rolling mills, ‘means for a 

rockets pe neee ten gee ; 530,949 Complete Outfits. 
osin pa or_use on bows 0: Wood or Metal workers without steam 

FS ments, H. ere ee steeeee 530.6 | power can successfully compete with 
otary engine, W. G. . 531.246 the large shops, by using our New 

Rotary motor, 0. Arnold... 1.246) LA BOI SAVING. Machine: ve 

Roving frame, M. coup Delle: ery 


Perry.. 


School seat an 


Smith 
Seal, S. A. Foster.. 
Seat. See Carseat. 


Sewing on buttons, 


Shirt, J. Stecker 


Shoot board, and squaring box, combined, t. 


Ow 
Shutter. self-closing, W. W. Perkins ... 
See Danger signal. 
Silk, manufacturing arsitcial} H. De Chardonnet: 
Slack adjuster, H. Hinekley.. 
. Prindle.. 


Signal. 


Sled propeller, W. &. 
Sleigh, 
Sounder. F. F. 
Speed of vehicles. 

Bayerdoerfer. 
Spirometer, F. W. 
Spring. 


Thermometer, J. T. Craw 
Thrashing machine dust conveyer, ‘M. L. Shuster 
pprashing machine, field, A. Anderson............ 5 
Tead tension, wheel for, 8. W. Wardwell, Jr. 
Tire tightener, T. Rodwell. 


Tree protector, C. Goerseb.. 
Trolley track, W. H. Brodie. 
Trolley wire finder, F. F. & W. 
Trolley wheel guide, W. H. Dickerhoof.. 
Trough. See Kaves trough. Stock trough. 
Trousers fastener, J. N. 


Truck, barrel, C. 
Truck, hand, D. 


A. 


Trunk, K S. O’Keeffe.. 
‘Truss, J. F. Stafford.. 


Type, machine for cutting rubber, L. K 


paper to, G. L. Crittenden. . 
! Unicycte, F. H. Armistead 
| Valvefor high pressure gases and fluids, buffer, 


A. Mueller 


Valve gear, steam engine, _ oO. Burk 
Vapor engine, combustible, 

Vehicle body, F. [, puetee 
Velocipede, marine, W. Dryden. 
Veneer cutting machine, W. H. Powers. 
Wagon brake, W. Petering.............. 
Wagon, dumping, M. L. Senderling 
Washing machine, Becwar & Shaw.. 
Water heater or cooler, W. Morrison. 


Well boring apparatus, *L. Gist 530,989 
Wheel. See Ball bearing wheel. 
Wheel, P. Ambjorn 


Wheel, cleaner, L. B. Fleming 
L. Goodrich.» 
Winding machine, thread, 

Windmill, 8. K. Hawmebrey: 
| Windmill’ regulator, A. S. Clark. 
Wirestretcher, A. Nickle 


Wheel’ rim, vehicle, F. 


Wrench. 


Carpet, C. F. Gedney. . 
Carpet, A. M. Rose... 


Coffee or teapot body, YI. C. Roessle. 


Vehicle step, 


TRADE 


Alloy of metal, Dippo Manufacturing Company... 
Beer, aie, and porter, J Ly Brewing Company. - 20 
Blood purifiers and tonics, 


| Carpets, W. C. Gray 


Clothing for men and boys, T. W. Farnsworth, 
' Coffee, Indiana Coffee Company.. 
' Cotton goods, woven, Massachusetts Cotton 
Dentifrice, Allen-Foise Manufacturing Company.. 
Harvesting machinery for hay and grain, Paeor 
A. Wood Harvester Compan: 
Tlose nozzles, Eaton, Cole & Burnham C 
: Iron, bar, Shadbolt & Boyd Iron Company 


Medicinal tablets, Antikamnia Chemical Comp: ny 
| Perfumeries, Chapman & Rodgers. 


<. 581,087 | 


Pills or pellets, W. R. Kennard .- 
Remedies for nervous dise: 


Company 


i Remedies t0r pulmonary and similar diseases, W. 


R. Kenna 


! any patent in the fore 
issued since 1863, will 
| 25 cents. 


Canadian parents may now be obtained by the in- 
j ventors for any of the inventions named in the fore- 
going list, provided they are simple, at acost of $40 each. 
If complicated the cost will be a little more. For full 
instructions address Munn & Co., 


Y ork, 


Sash mounting, swinging, Abbott & Greene 
Saw swage, C. A. Schoessel........... 
Sawing machine, log, A. L. Grinnell... 
Sawing machine, portable, J. H. Langton 
Scale, computing, W. R. Stover.. 
| Seale, weighing, J. R. Witzel 

Scale, weighing and price. R. A. Daniels. 
desk, L. 

scraper, earth, J. Maes 
| Screw blanks, machine for threading. wood, 


E. 


School seat. 

Seeding machine, F. R. Packham.............-..+6+ 
Sewing machine, Emanuel & Spielmann 
Sewing machine, F. Oneill............... 
machine for, E. Hansalpakar. 
Shade, window, Ss. ‘Longanecker. 


See Pneumatic 
Stake or post base, J. H. Langton Dig ventas ade, 
Stave jointing and crozing machine, T. Brun 
Stave jointing machine. L. T. Bae Ony: P 

Steam engine, A. Miller.. 


Rhoads 
Hutchinson 
Y. Grieb 


' Truck. railway, McGuire & Hubbard, Jr. 


See Pipe wrench. 
Wrench, <A. Sellers...... 


ER CoS WAM iia ots ei oseian Sees settee ee cee 23,083 


Shirt waists rand ladies” underwear, Holzman Man- 
ufacturing Company ‘ 
Soap. Wabash Soap & Chenteal Company 
Soap, toilet. KF. G. Burke 
| Towels. D. Howarth... 
' Trousers, men’s, Schwerin Brother 2 
jw oodworking machines, cutter and matcher beads 
used in, 8. J. Shimer "& Sons 
' Yarns, J. & J. Baldwin 


A printed copy of the specification and ‘abawninne of 
‘oing list, or any patent in print 
e furnished from this office for 
In ordering please state the name and number 
lof the patent desired, and remit to Munn & Co., 361 
. Broadway, New York. 


Other foreign patents may also be obtained. 


Home Training, ete. 
Seneca Fails 


latest and most improved for practical | 
Shop Use, also for Industrial Schools, 

Catalogue free. \ 

Mfg. = 

695 Water Street, Seneca Falls, N. Y. 


Co. 


531/229 LAT LATH ES, 
530,980 | Catalogue Free. 
530,930 


Kretzmeier. 


+. 581,226 
. 581,174 


que 
Ont, poe’ 49 MIC. 


SENDA 
Cz 


and Management. 
directions in full. 


. 581,215 | construction. 


2 531,217 


531,158 

531,034 
2 581,274 
530,948 
531,188 


531,147 
531,247 


M.E. 
MENT, 1. 


10 


"9 


MANUFACTURE TO ORDER 
PECIALTIES & NOVELTIES- PATENTED! 
ARTICLES” SMALL OR_ FINE. MACHINERY. 


OTTO KONIGSLOW 
HIGAN ST. CLEVELAND, O. 


ICE-BOATS-THEIR CONSTRUCTION 


With working drawings, details, and 
Four engravings, showing mode of 
Views of the two fastest ice-sailing bouts 
used on the Hudson river in winter. 
Contained in SCIENTIFIC 


By H. A. 
AMERICAN 


Jobn Street, 


Shapers, Planers, Drills, Machine Shop 
Outtits, Foot Lathes, Tools and Supplies. 
SEBASTIAN LATHE CO. 
120 CULVERT ST., CINCINNATI, O. 


Horsfail, 
SUPPLE- 


1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 


ing and management of ice-boats. Price 10 cents, 


VANDUZEN ®3e%" PUMP 


THE BEST IN THE WORLD. — 
Pumps Any Kind of Liquid. , 
Alwaysin Order, never Clogs nor‘ 
freezes. Every Pump Guaranteed. 


SIZES. 
200 to 12000 Gallons per Hour. 


Cost $7 to$75each. Address 


THE VANDUZEN &TIFT CO., 


* 102 to 108 E. Second St., Cincinnati, 0. 


Absolute 
secrecy. 


Send for particulars 
NEW YORK. 


SAVE MONEY! 


n Make money print- 


ing for others! 
Type setting easy. 
Printed rules. 
Stamp forcatalogque 
presses, type, paper. 
. etc., to factory. 
M ERI DE N, CONN. 


SPIRAL SPRINGS TNQUANTITIES TO ORDER. 


. By W. H. Storms. 


caving. 


978 and 979. 


TIFLC AMERICAN SUPPLEMENT, Nos. 9 
Price 10 cents each or 
series. To be had at this office and from all newsdealers. 


’ Steam engine, H. Nielsen. .. 530,961 
Steam engine, W. 8. Rush... «. 531,276 
Steam trap, Smith & Shepar .. 531, "139 
Steel piates. producing locally annealed, H. 

| .. 531,197 
Steel. reworking scrap, H. Harris . 531,262 
Stock trough, 'T. ae H.W. Harry 7 7 i 531,184 

tone cutting tools, securing diamonds in, R. 

[e MatquMt icon ree eee *. sai01| Model & Experimental Work. 
Stopper. See Bottle stopper. Advice and ideas not charged for. 
Straw conveyer, Johnson & Hay.................0ee 531,041' GARDAM & SON, i 
Street sweeper, Walker & Boyce. 531, 079 
wien operating sevice: Cs Diener : me 531, 166 

witch setting and locking device. electrical, D Y 0 
MOdereR RET... 0... eee cece eee teers - 531,130 ! oO id WwW 
Switch working mechanism, J. & C. McGhee 531 270 < 
Switches: safety shift or lock for split,G. L. War- 531,238 rin ing! . 
ade sinned’ oqere’swibis 455 Suial Slow are.diaie 4 o0dsa,ainjale-tlatem statencd . 531, of 
Table. See Extension table. $5 Press for Cards, Cir- 4 W7 
Table, J. Waddell 531,236 | Culars, etc. Press for i bi 
Tablet, wvriting .M. spate “Bush 381-065 Small Paper, $40. ed 
‘arget traps, release for. ush.. 5260 | HK, ELS Sn ee ra 
Telegraph key, finger board, oi. BE. Mullinix.. . 530,957 Ex a he = 
Telephone speaking tube system, T.C. Wales, cr 531,078 

: Telephone transmitter, D.A. Kusel Beh 194 ESSEM. ELS: a 

Tender Scoop» ans A Kiesel, Jr. out sighed digyecyste 4 B SPRINGS. 
n 
Go weHouele ee ee ee BRASS & OIL TEMPERED SPRINGS, 


S NVI T RAN SUN 
METHODS OF MINE TIMBERING.— 


A very valuable and exhaustive 
! paper on the subject of timbering mines to prevent 
With 50 illustrations. 


Contained in SCIEN- 


5,976 
0 cents 


977, 
or the 


531,189 


HARDEST ABRASIVE KNOWN. YA 

DIAMOND POWDER OWN eR FLOUR? 
POWDER; CRYSTAL; WHEEL; SLAB & HONE FORM. 
CARBORUNDUM CO. MONONGAHELA CITY. PA. U.S.A. 


ND 


Seotford 
: Typewriting machines, Sees for rolls of 


531 ‘069 
: 530,929 | 


581,053 | 


. B. Hain 


snengtoy 
ee S258 
ors 
=) 
1 
3 


WwW. Wardwell, Jr. 


. 531,279 


+ 23,878, 23.879 
23) 880. 23,881 
«+ 28,882 


MARKS. 


. R. Kennard... 25,683, 25,684 
25.677 to 2 679 


NOW READY! 


9 ae 


Fourteenth Edition of 


‘Experimental Science 


A GREAT BOOK FOR THE HOLIDAYS. 


as 


3 re in Projection, Iridescent 


tific readers. 
840 pages, 7 


361 Broadway, New 


© 1894 SCIENTIFIC AMERICAN, INC 


REVISED AND ENLARGED. 
120 Pages and 110 Superb Cuts added, 


Just the thing for a holiday present for any man, 
woman,student, teacher, or anyone interested ins. .ence. 
In the new matter contained in the last edition will be 
‘ found the Scientific Use of the Phonograph, the curious 
3) optical illusion known as the Anorthoscope, together | 
| with other new and interesting Optical Illusions, the 
' Optical Projection of Opaque Objects. new experiments 


jass, some points in Photo- ; 


graphy, includi ng Hand Cameras, Cane Cameras, etc.; 
Systems of Electrical Distributio 
er, Electrical Rocker, Electric C 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien- 


m, Electrical Ore Find- 
himes, How to Color 


782 fine cuts, substantially and beautifully 
bound. Price in cloth, by mail. $4. Half morocco, 


CBr Send for ulustvated circetiar. 


MUNN & CO.. Publishers, 


Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, 


$5. 


NEW YORK. 


[DECEMBER 29, 1894. 


Dew «Books 


i 


Aerial Navigation, By J.G.W. Fijnje Van Sal- 
verda, Translated from the Dutch by George E. Waring, 
Jr., with notes concerning some recent developments in 


the art. 12mo, cloth. 209 pages. Minstrated., N ag 

Aquarium. ‘The Amatuer Aquarist.. By Mark Sam- 
uel, Aquarist to Cvlumbia College, New York. Hlustra- 
ted. m0, Cloth. ISO4.. eee eee cee ae a snees $1.00 


Astronomy. Popular Astronomy. A General De- 
scription of the Heavens. By Camille Flammarion. 
Translated from the French with the author’s sanction. 
By J.EllardGore. With 3 plates and 288 illustrations. 
Svo, cloth. 68 pages. N. Y., 1894.... 4.50 


_ Belt Driving. By oeoree Halliday. 100 pages. 49 
illustrations. 1894. . . $1.50 


Boys’ Own G e to Fishing, Tackle Making, 
and Fish Br ing. Being a Plain, Precise. and 
Practical Explanation of all that is Necessary to be 
known by the Young Angler. By John Harrington 
Keene. l}lustrated by 82 dixgrams. 1894.......... $1.50 


Chemistry. Watts’ Dictionary of Chemistry. New 
edition revised and entirely rewritten. By M. M. Patti- 
son Muir and H. Forster Morley, assisted by eminent 
contributors. Vol. 4, with addenda. 8vo, half leather. 
922 pages. London, Ws vetevocts cece 0.00 


Compressed Air. The Uses of Compressed Air. 


With illustrations, By A.C. Rand. I88 pages. Oblong. 
ISOM: dsiaisis vainoaleiasled sea se Deebe gens st4ese¥'s habs sisisieite $1.00 
Coppersmithing. Art of Coppersmithing. A Prac-~ 


tical ‘Treatise on Working Sheet Copper into all forms. 
By John Fuller. 8vo, cloth. 327 pages, 475 illustrations. 
N. Y., 1894......... evens seeaeeseeses . $3.00 


Docks. Notes on Docks and Dock Construction: By 
C. Colson. 8vo, cloth. 426 pages. N. Y., 1894..... 37.00 


Dynamo. How to Build Dynamo Electric Machinery. 
Embracing Theory, Designing and the Construetion of 
Dynamos and Motors. By Edward Trevert. With ap- 

pendices on Field Magnet and Armature Winding. 

anagement of Dynamos and Motors, and Useful 


Tables of Wire Gauges. 339 pages. 178 illustrations. 
1894...... Cua tagineted cde ssiaisie Sess 'salendnls sdesighh (1nd Us gsac05 sae 
Edison. The J.ife and Inventions of Thomas Alva 


Edison. By W. L. Dickson and_Antonia Dickson. 
With Drawings ‘and Photographs by W. K. lL. Dickson, 
R. F. Outcalt, L. Bahan and J. Ricalton. One vol., 
quarto, cloth, gilt top. 362 pages. N. Y., 1894... $4.50 
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282 | Williams, George H............ 
Window screen, novel... 


Wrench, carriage, improved... ... 309 


Engine, steam, Newcomen. 
Engine, triple expansion. 
Engines, electric light 
Engines, steam. 7 18. 

a) niger ..... 
Excavator, Anderson’s. 


Oxygen cylinder .. 


268 
*7 
*187 
*346 6 
139 54 
100 | Cellar, how to cool...... . 202 | Education and war, cost of... 
*121 | Cellulose, applications..... .... 266 | Education in America . 84 
.- 231 | Cement, hydraulic. improved .... 39 | Ehrmann, Charles........ 
be -_ Cement water tanks. - 140 | Eight hours in Engiand.. 
28 
3810 
168 
42 
215 
41 
134 
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59 Biological stations, France. 


Z u Center piece, plaster, industry...*557 | Electrical conduction.... . 
. 20| Park avenue improvement....... 337 Y Bird, fossil. gigantic ..... Seee otic weeds oOAD. 


Chains, weldiess. wc ewee Electrical equipments, price. 
Chemicals, photo., dangerous. 


Excavator, Griffin’s..... .. 244] Pendulums. slow beating. 118 Birds, diving, exploits........ . 215 | Electric light engines ....... . 
Exposition, Lyons, 1894... .. 101 | Perfumes, measurem ent . %} Yacht races, international........ 123 | Birds, how they sing and fly.. Cherries, canned........ Saves - 10] Electric notes.............,... 
Petroleum burner, Kemp’s - 292 Birds, wood piercing... Children, carrying, ways of. .. 14| Electric shock, damages for. 
Photography of meteors.. .. 184 Black death in China. Chimney cowl................. .*888 | Electric shock. high voltage. .. 
F Photograpry, multi....... iZ Blackwell tunnel... i Chinaand Japan, between... 66 | Electric shock, to dea) with. 
Piano, street, industry.... Blanco Enca\ada, cruiser. Chlorine, liquid ....... erceee . 407 | Electricity, an atom of.. 
Fair, Midwinter... ............ 0+: PZ) 1 Piers, foundation, caisson -. 251 | Blast, a large..... Sivsesewcane Cholera, inoculation for.......... 50 | Electricity as fish bait.... 
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P Roads, conduit, electric. 
Rock zymos's. 


828 Telephone, Noriega’s... ... 
: Telephone patent, Berlin 
Pad, hektograph.. . ... 855 Rome, daysin ....... ‘telephone, shepherds’...... 846 
Padrone robbers... . 83 Rope clamp, Mullen’s. os Telephone system, Columbia «527 B27 
Paint for metals. - 188 Roses........-....-055 “ Telephone vibrations, photog ... 183 
Paint. luminous... . 294 Roses, attar. of : ‘ 9 | Telephone, wire fence « 249 
Palisades of Hudson 405 Rubbing, science of . Telescope, large, another. 
Paper, aluminum....... . 259, Ruins of cliff dwellers. Telescope object glasses 


E ectricity, heating by 
Electricity, irrigation by. . 
Electricity of waterfalls... 
Electricity on common roads. 
Elm tree, adouble.. 
Elms, spraying solution tor. 
Embalming, ancient.. 2 


Gunboats, lengthening........ ... *7| Locomotive, an ancient.... 
Gunnery, powerful......+ seoe eee 5| Locomotive boiler.. 
Locomotive, electric, early 
Locomotive, electric, new. 
H Locomotive, Holman.. 
Locomotive load....... 
Locomotive, narrow gauge 
Lecomotive, Kuskin on. 


. 323 | Hailstones, huge.. 


Emerald mine, new . 313 , EHland cosmetic...... 


Emigration, British.. . 262) Handicraft, evolution of. Locomotive steam consumption. 88 | Paper for bank notes. . 22) Rum, factitious... .... .ae....se6. 8} Telescope of the future “ 

Emulsion, collodion.. . 55; Hare, change of color in. Locomotive whistle, history .. sa Pauper materials..... - 242 Tellurian, Nichols’.. .. *36 
Engine, gas and gasoline. *196 : Harness, Ortega's.... Locomotives, imperfectly al. 0 | Paper, rice......-. 7 . 170 Temperature, bodily. 283 
Engine, gas, sma}J power. i Hazing a custom to abolish.. Logarithms ................. 198 | Paper, sensitizing. - 201 Ss Tenement constructio .. *69 
Engine, steam, Newcomen. { Headache, trephining for .. Logging cableway..... ¥*137 | Paper, sunflower.... - 184 Teredo in Boston harbor. .. 108 
Engine, torpedo. test of.. 92 | Headlights, ae ‘ Longevity, secret of.. 290 | Paper, sunflower stalk. - 262! Salophen for rheumatism........ 152 | Term‘tes of Africa... en SD 
Engine, triple expansion. Heat of eart. Patil: zation.. Longevity of females.. 115 | Papers, prirting ont. . -.. 152 Sands, the Goodwin 347 | 'I'est pieces, chilling.. .. 829 
Engines, electric light. . | Heater, feedwater ....... Loom, Jacquard. inventor of 105 | Paris Exhibition of 1900... .. 85 | Santa Catalina Die ieee 67 | Theater, Fifth ‘Avenue -- *68 
Engines, gas, economy of. Heater, feed water. Harvey's Lubricant, petroleum as. Park Avenue improvement eeices *337 | Saturn, eclipse of..... 60 | Thermogen, the...... 117, 138 
Engines, gas, Otto... Heating by electr-city ...... , Lucania. new record of. Park. State,in Catskills.. . 373 | Sawing stone, chilled shot for |. 227 | Thermvgraph, acrial.... ......... *170 


Engines, steam. Aliis 
Engineering profession, the 
Engravings. note on.. ...... 
Enlistments in the U.S. army.. 
Enterprise. Brush Compan 
Epidemics, causes of...... 
Epileptics, care of..... 

Ericsson's : nterrupted tri 
Eskimos, facts about . 
Eudynamis niger.. 

Excavator, Ander<on’s. 
Excavator, Griffin’s.. 

Exhibition, Antwerp... ‘ 


Heating, electric, of cars... . Party walls.........---.. 
Heavenly bodies. motions of..... Patent, American, first 
. 346 | Heavens in January...... Patent, Berliner 
98 | Heavens in November.. ri & Patent case, important . 
Heavensin December.. Patent, e ectric welding. . 
Hektograph patent, e exp Patent decision, a. \ 
Helmholtz, Herman. Patent, hektograph, expiration. *355 | Science, experimentul, 294 | Timber culture, Tennessee.., 
Helmholtz, Professo Patents, commissioner, report | 151! Science’notes..... .- 3, 76, 194, 200 | Timber tor fence posts 
Hemp, Kentucky. . Patents, decisions relating te,... 122 | Sciences, Philada. Academ 326 ' Tin cans, old .... 
Herbarium, how to m: a 1 246 | Screw driver, Kuhn’s.. Tires, bicycle, dange 
Hibernia,steam launch... 178 : Screw propeller, inventi Tobacco culture in Cuba: 
Hiccough, treatment of. 378 Screw reversal, danger of To bacco moistener.. 
Hiccup nut .......... . 183 ; Screws for watches, stand: Tool sharpener, new. 
: Home, healthful. essentiais 43 | Sculptures for Congress. brary. 182 | Torpedo beat, aluminum. 
Exhibition of Mexican prod ifomeopathy, Institute of.. Seuppernong....... ... 151 | Torpedo boat Ardent.. 
Exhibition of photo-mech. works +72 Hoods for gas burners .. Sea, extent and depth of » 202 Torpedo boat destroyer... Beaks 
Exhibition, Paris, 1900. ..... 85 | Horse, how to buy a .. Man, antiquity of.. Seal. sense of smell in... - 20) Torpedo boat destroyers, new. 
Exhibits, British. Chicago .. ... 74| Horse, locality sense of. Man a poison laborator ! Search lightrange finder. -.-*168 | Torpedo boat Ericsson........ 
Expedition, Arctic, Cook’s. . 37 Horses, lameness of . : Miunganege steel.......... . 185) Peanut o:l........... eee Search light, Sandy Hook 5 2| Torpedo boat Le Chevalier. 
Expedition, Arctic, Wellman.. 92 | Horsehoes, aluminum........... 290 | Manhattan Life buildin 
Expedition, North Pole..... . 42 | Hosiery, seamless, manufacture‘ saat Man les for gas burners. 
Expedition, Peary. ... . 197 | Hospita', New York ...... Manufacturing, cost of. . 
Experiment, a dangerous. . 379 | Hotelde Ville, Seville. Maples, large. how to move. 
Expl vration. Arctic... . 283 | House at, Springfield, Mass. | Marble. artificial. 294 | Perfumes, harmony of... : #75 | Sharks, products from’. 
Explorations of Niffer ..-+ 193 | House moving, long distance , Marble belt in Georgia: . 871 | Petrifactions of Arizona. - 168 | Shield. bullet-proof... 
Explosion in drug store... ...... 379 | House of Rehef, new .. ..... ms Margarin and butter, rel. value... 215 | Petroleum as lubricant Ship. battle, building: 
Explosions, powder, mysterious. . 117 | House ownership, Franee . * MANS. ec oo Sines ci ete es sobs sit ota es 226 | Petroleum burner, Kamp's -*292 | Ship, battle, Le Carnot., 
Explosive mixtures.... ...... . 107| House. tenement, a model. Mars, atmosphere of 614, 374 | Petrolum, bandling of.. ‘ vee Ship, canal, Maryland.. 
Explosives, accidents with. - 711 | Hudson River ............... Mars, svows of.. .. 871 Petroleum in Sumatra .. 60, Ship, canal. proposed.. 
Exposition. bookmaking . 264 | Hudson River, history of. .....:. Mars, strange light on . 182: Phonograph in the classroom... 84°: Ship Ferret, trials of. . --. 86] V'raction, electric, Paris. . 
Exposition, Lyons -*101 | Human nature, differences in’... 120 Massage. suience of. 2 Phonograph, progress of , Ship of war, Atlanta.. .*183, *375 | Traction, storage battery. 
Hye sight, influ. of occupation.... 362 Hurdy-gurdy, new. me Mastodon, another . 379 | Phosphorescence. . per Ship of war, Maine............ *198, 259 ' Trade mark law, German... 


Lyons Exposition.......-. : Scales, register for......... *100 ) Thermometer for closed spaces..*139 
School of watch makers. Thermometer, toluol.............. 3 
Schools, agricultural, U.S Thermometers. easily read. : 
Schools, traveling, French. Thumb detectior. 
Science..... ......0.56- cee : Thistle, Russian 
Science and industry, notes Ties, railroad, pre: 
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| Machias, lengthening the 
Machinery, effect of.... 
Magazine of cruiser Atlant 
Maghogany, mammoth block 
Ma 1 cars, electric, Brookly 
Maine, battle ship . 
Maine, shipof war. 
Malady, a new.... 
Malleco bridge..... 
i Mammals, sei, great. 
Man and vegetation 
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Patents for minor inventions 
.-*193 | Patents, London.......- 
"960 | Pavement, wood. wonder 
. *260 | Pavements, brick.. 

.. 51! Pavements, foothold on.. 
. 194 | Peach culture, Belgium — 
"193 | Peach trees. cual ashes for.. 
- 171 | Peanut and popcorn industry. 
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..*392 | Peat fuel in Germany.. Se ' Search lights, American.. 
. 150 | Peel, lemon and orange, color .. _%| Serum, pure, to obtain, 
25 | Pendulums, slow beating.. rind *118 Shafting coupling.. 

327 | Pension Office, work of.. . 265 | Shark, Omnivoraus. 


. 825 | Torpedo boat. new.......... 

. 391 | Torpedo boat sinks war ship. 
¥292 | Torpedo boats, note on..... 
. 391 | Torpedo boats, visibility . 
. 194 | Torpedo, submarine. . . 
‘Torpedo, the. Sees 
Torpedo tubes, testing. ee 
: 91 | Tower of Philad. City Hall... ... 
. .87 | Towing, canal, electric............ ¥437 
. 199 | Toxophilite Society. wee wee 0 A105 
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Eyes and eye doctors..... fe ress 294. Hurricane sigaal, new.. Match factory, tire at. ¥ Phosphorescence, variations... . 889 Ship pierced by a swordfish.. . Train, express, accident to. 364 
Eyes, defective, oculists on...... 387 | Hydrogen, phospbureted. 360; Matches. phosphorus, inventor.. 279 Photograph, disappearing.. . 808 Ship, prow, Barron’s. . Train, passenger, longest... 299 

Hygiene of sorrow................ 298| Matter and motion ws . 148 Photographs (6232), burnishing.. 189 . Ship, war, Cincinnati. | Train wrecked by tornado 

Maxims, some gond.. 361 | Photographs, ceramic............ 293 Ship. war, Minneapolis. Trains, passenger, lon 
F Meadow lake...... . 216 | Photographs, coloring .. ... .... 163 Ship yards, Cramp........ Tramps, banishment «t. 

I Meadows, ocean .. . .e 3 | Photographs, mounting ...... .. 246 Ship yards, Cramp, view of. Tramways, electric, Paris 
Faculty determined by race Meat eating and temper .. 105 | Photography, dang. chemicals... 275 , Ships, Cunard. new. ‘Treaty powers, Chinese names. 259 
Fad, advantages of.. Ice cream, manufacture of. *40 | Meat, frozen, thawing. #162 


358 | Photography in research.... . 395 | Ships, speed of...... 
267 | Photography, multi- . Ships, war, preservation of. 
25 | Photography of meteor: Ships, war, stability of 
298 | Photography of televhon | Shipyard, the Cramp 

252 | Photography without camera. | Shock, electric, high Yoitage 
é Photograph ng, orthochroma 407 Shock, electric, to deal with 
Photo-mechan. work. exhib. 372 Shoe nails, aluminum 


Tree shattered by lightnin 
Trees, fountain.. .... 

2} Trephining for headach 
86 | Tricy cle, navigating. 
275 | Trifles, influence of.. 
Trolley system, exte 
Trolley. the........ 

| Trolley without poles 
Tuberculosis and bu 
Tungsten for bullets.. 
Tungsten for rifle bails. 
Tunnel. Blackwell..... 
‘Tunnel, great, Utah. 


Fair, Chicago, medal 
Fair, Chicago, royal 
Fair, midwinter. 
Pals, great, of La 
Families here and in Franc 
Farmer and modern invent 
Fatigue, facts about. . 
Feedwater heater. Harv. 
Feedwater heater, Mulle 
Females, longevity of... 
Fence posts, timber for. 
Fence posts, wood for. 
Fender, car, Katon’s 
Fender, car, Hoge’s... 
Fender, car, Ogden's .. 
Fenders, car, wanted. 
Ferret, ship, trials of. 
Ferret, torpedo destroyer 


| Iee, eating.... 
Ice, four year old.. 
*24 Ice from natural gas... 
179 . Index Kewensis. 3 
- 122 Indicator. target practice.. : 
- 98 | Induction coil phenomena .-.+. 215; Men, public. portrai 
.. 888 | Industries. manufact., of India.. 148 | Mercury, drying.. f Photo. recipes...... 407 Shops, removal of 
..*L19 | Influence machine, Wimshurst. . 38 ; Mercury, transit Of... eae deca 58, Piano, street, industry... -*296 | Short sightedness 
.*372 | Ink, blue, for glass 4 Metal and earthenware, connect. 217 Piers, foundation. caisso *113 | Show bottle, rainbo 
. 115 | Ink. India, how made : Metals, expansion in, heat. 114 Pigeons. military. ...... ‘eee 306 | Sickness. mountain 
: Inks, hektograph . Metals, increase in strength Pigeons, tumbler, training 89| Sight for firearms... 
- 167 | Inks, sympathetic .. Metals, paint for.... - Pilot house, ferry boat.. .-- %1/| Sight, impairment of. T 
{nsects of primary times Metals, preci itation of.. .. 195 | Pineapple, canned...... Signal, hurricane, new.... Tunnel, East River.. 
lnseets. wood piercing. . Meteorugraph, long-running. . #212) Pins.... aiscieiers Signaling apparatus, new 234 | Tunnel, Ivanhoe 
Institute of Architects. ; Meteors, photography of.. ..*134 | Piperazine....... Signaling, army......... . 403 Tunnel, Niagara Falls .. 
Institute of Sociology .. Metropolitan Club... ..*248 | Piperazine as solvent .. Signaling, miitary ! 363, Turbine, steam. Laval.... 
- 86 | Institute. Young Men’s. | Mexico, products. exhibit. . 8% | Pipes, steam, coverings for. Silk, artificial.. . 84 | Turrets, military, traveling 
.*20L | Insulating material...... Microbes in bread . 55: Pipes, strengthening Silk, sensitizing.. . 201| Typewriter, American.... .. 


395 | Meccaasitis ....... : 

410 | Medal. Co!umbian Fair 
.. 4| Medical etiquette. ancient 
. 26! Medical treatment, new 
¥*5! Men of genius 
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Ferryboat, pilot ounces in i: | Invent something... Military brutality . 267 | Pipes, wood pulp 27, Silver, fift y miliions in. . 50; Typhoid fever, bathing in... ...:. 87 
Ferryboats, traffic of ... . 85! Invention, farmer and MiJk as odor absorber 291 | plague in China...... 22, 91, 140 | Silver plating .... ....... - 200 

Fever paticnts, food for. . 297 Invention. lawof. t Milk, icing...... 0 ......... 377 | Planet notes for July and Aug... 11/ Silvering mirrors, process of... 179 1 

Fever, typhoid, bathing in. . 87% Inventions. minor, patents for... 178 | Milk rendered digestible 102 | Planets in December...... , Silvering mixture, explosion Of.. 84 | U 

Fever, typhoid, treatment. . 387 Inventions, nihilist................ 163 | Milk sugar. how to mike . 84 | Planets in November Skating, philosophy of.. 388 | 

Kieldgliss, compass. ‘#356, Inventions, recently patented .i2, 28, | Miik, the solids in ... 182 | Planets, motions of.. 66 Skiascope, optometer.. Underwood, Francis H............ 196 
Filter, water...,.... ‘ ate 44, 61, 76. 93, 109, 124, 140, 157, 172, Mill construction. ... 83 | Planets, September. and October 167 | Skin, keep it clean..... : 

Filtering apparatus, rapid oe ABT 188, 205, 220. 236, 252 268, 284; 300, | Mill, rolling, co- -operative 211 | Plant tissues. c aasification..... 295 Slate, howit ismined,.... 

Fire, a, on Broadway... *153 816. 333, 348, 364, 380, 306, 410 | Millstones, lead poisoning 276 | Plants, annual, flowering... ‘ | Sleigh knee, Chaffin’s... . Vv 

Firearms, sight for ... .*182 ‘Inventors, popwiar ideas of. . 404 | Mind, acts of, time....... 267 Plants, garden, watering.. 5, Slides. triple colored, [ves,..... 

Fire damp detector... - 16, Iron and steel. antiquity of...... 339] Mind ‘affected by weather Plants, how to preserve. | Smoke bleacher, Eureka... . *261, *358 

Fire, electric, rat cause! . 8% Iron, cast, desulphurization. | 355 | Mind and the weather .. Plants, initability of : Smoker, harmless. ae eos. eee ee *245° Vaccination of land.... .. 197 
Fire engine, steam ..... -*116 Iron, cast. smphur in, effect 184 | Mine, Omaik............- Plaster center piece industry....*357 | Snake poison...............+ sat x Varnish, natural, of Japa: 28 
Fire from electric Jamps. . 24 Iron, casting, new method 348 | Mine suffocation, prevention: : Plate armor, large. failure of .. _ 34) Snake swallowed by snake. 121315 Vaseline. 2.0.0.0). ee. 35 
Fire from steam pipes - 406 Iron ‘clad, ancient, Vorea’s Mines of wood ..... Plaza, Eighth Avenue.... .. -*200 | Snake, whistling......... aiats 264 Vault plates, hardening ¥33 
Fire, great, in Chicago . 86. Iron columns, protection. ' Mineral water traffic Pleiades, the .......... ¥218 | Sociolegy. institute of... . , Vaults, burglar proof. » *312 
Fires, forest....... . 162 Iron ore. Spanish , Minerals, Black Hills.. Plug, tube, Harrison’s... *404 | Soda lakes, Wyoming.... . 90 | Vegetation, man and. 194 
Kireplace, beautif *27 Iron parts shrunk on ho Mining, drift, Californi Plumbago, manufacture of 213 | Soda, natural, California. | - , Vehicle, fov't propelled. . *276 
Fireproor building. 92. lron production, Russ ar Minneapolis. warship.. Plymouth, steamer. accident. *53 Sodium peroxide combustion. | Velocipede boat......... *121 
Fireproofing comp 8 Iron, volatility of..... .-.. 28 | Mirage, artificial. Pneumonia. . Solar system, magnitude of | Velocipede, ice, Young’s *213 
fish bait, electricity as 9 Tron’ work, bent, Venetian *379 | Mirage at Buffalo. Poisonsin man .. Solder for aluminum.,..... Ventilator, Ingalls’.. ¥*388 
Fish commission, N. Y. 379. Tron, wrought, for buildin $70 | Mirror experimen Pole of earth, mot: Soll, Baron, discoveries o: : 379 Vessel difficult to sink 98 
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Fish Hawk, a day on Irrigation by electricity: . 391 | Mirror writing.... Pork packing in New Je Solution. spraying, for tre Vesse!s, navy, efficient, 


Fish. liquid. . : Ivanhoe tunnel .. . seeee.eeeee 90] Mirrors, how to si Portraits, public property. Song of the Jark. *107 - Vessels. speed of ... 

Flag making” for the navy. A Models, professional Poser for papa .......... Sorghum industr: Vessels, sunken, rais ng. 

Flood, Gohna........ ..-..... vee 198 . Monuzite....... Postage stamp, international ... 370 Sorrow, hygiene of... | Viaduct, street railwa’ 

Flower industry, Hungarian .. . 314 J Monetary standard, stal Postage stamps, how printed .. 186 , Spark. horseshoe. exp Vibrios in river water, 

Flower pots, how made........... 54 Money, curious forms of.. eee Postal service, ocean, report..... 387 | Speed trials, navy.... Vigilant and Britaun i 

Flowers, autumn . « 171! Jacket, steam, the......... Monkey i in the man .............. 360 | Potassium nitrate, African. ... 830) Speedway, Harlem River.. Voices, children’s, cultu: 102 
Flowers, dried, pres. color. 312 Jackets for steam pipes... . 322 | Monument, Michaux Brothers. . *293 | Potato, curious ghee mere Spiegeleisen, manufacture of.... Voltage, electrical.. ng 
Flowers, wild, autumnal... . 263 Japan and China, war between. . 66| Moon, eclipse of.. -*154 | Potato pulp for cattle ore Spire struck by lightning.... .... *152 | Voting by machinery,- 825 
Fiying machine, Langley’ S.. 302 | Japan, language of........... | Moon, new, approximate. . 247 | Potatoes, planting in fall . Spraying solution for trees..,...... 92 | Voting laws. -.. 102 


. 386, 
Flying machine, Maxim... #123, *165 | Japanese oddities...... 


Sprocket wheel. improved. 
210, “aut, 311 | Japanese victory....... 


Sprue, origin of........... 


1) 952 | Potatoes, preservation of.. «0 0*310 


.. 183 | Poultry industry in China 


Moon, photographing the. 
Moon, Bhotography of... 


Fly wheels, inertia of ............ 182: Jay, biue, as nut cracke; Moon, telescopic wonders 186 | Powder explosions, mysterious. 117 | Stains, wood, newW................. 150 w 

Foot binding, ( hinese . . 182, Joint, ra‘l, Perkin’s... Moon. the ... a Power Company, Niagara ....... 19 Stamps, postage, how printed.. . 186 

Forest, a. buried by alluvium .. #86 | Journal head for rolls... ‘ Mortar, brick dust. Power from coul mine waste . 82) Stand, equat: rial, for telescopes.*409 Wages, Italian.........06+ 

Forest fires .... eee eee 162 Mosquitoes, experience with..... 859| Power station, Brooklyn....... *151 | Starling, three specimens........ . | Walking properly. 

Forests, petrified, Arizona...... . 168 Moss, Irish...... 379 *161, *363 | Star of Bethlehem........ eerste A ; Wall, great, China, 

Forestry Association, Amer.can. 146 K Motor carnage and food Toads. 310 Power, water, Niagara Falls.....,*245 | Station, St. Louis... .........+ : Walls, party... ......- 

Forgery, detection of.. . 282 Motor, electric, simple............ ¥346 | Power, water, of Niagara 364 ‘Steam as means of. defense. sees 854 | War and e ucation, cost 0: . 
Fort wayne Electric Co. -*219 | Kamela or Kamala ... . Motor, gas and | gasoline ...., Power, water, transmission, 227 . Steam jacket, the........... jane 2 War between Japan and China. 86 
Fossils, remarkable...... 73, Katahdin, U.S. ram. , Motormen, protection of Power, Wave.... .. ...... 249 Steam jackets for pipes.. War boat, aluminum........ tees 108 


Foundations in waterways 2 | Kilauea, recent_eruption. 
Foundations, steel, for buildings: *803 Kinetoscope in London .... 

Fountain pipes, irrigating «.. *11 Kitchens, Parisian restaurant. 
Hox and theeugle.......... Kite, Eddy Malay......... 6 
Freckles, to remove (6157). Knitting machines, new.. 
Freezer, nitrate of soda. Knowledge, physical basis, 
Frog, ra lroad, Horrie’s. 


Steamers, Atlantic, . Speed. 
Steamer Caledonia Toaeads | 
Steamer Campania........ | War ship Cincinnati. 
Steamer Lucania, record. : War ship Maine.. ‘ 
Steamer Northwest. elect. app. . 134; War ship, Minneapolis. ane 
152 | Steamer on Lake Titicaca......... 101 | War ships, preservation of. 
| Steamer Plymouth, accident ..*53 | War ships, stability of.. 


War ship Atlanta... 


Mot Brown’'s..... ed 
236 or or pump, Brown's Press, brick, improv War ship. building, 


Motors, electric, fur cotton mills 407 | Press in arctic regions. 
Motors, gas, economy of.......... 19 | Prices, the fall in .... 
Mountain, @ moving .. -+.+. 149| Printing bill, reform. . 
Mountain sickness Printing by Jens or mirror 
Mountains, vanishing.. Printing out papers.. 
Mount Logan . Priscilla, steamer. 
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Frogs, music Ole: scene ay’ Mouth breathing........ Progress, naval, U.S. 406 ; Steamer Priscilla...... ! Warm, keeping, method 262 
Froude, James Anthony L Movement, memory of. Projectiles, sma.1 caliber 291 | Steamer St. Louis. launch” Waste, none in !'aris.. . . 133 
Fruchtzucker. . .. Muffs, note on .... 116 | Projectiles, soft caps on. 386, Steamers, ocean, new Watch screws, standar 847 
Fruit preservation. oad Labor, eight hours. . 35| Muscle making, electric - 116 Projectiles, 18-inch, test of 115 ‘ Steamers, river, boilers for | Watches, phono raphic.. *203 
Fruit, protection, in tr: Laboratory notes . . 200| Museum, newspaper. % | Projeetion, lantern slide, trico: 403 Steel and iron, antiquity of. Watchmikers, school for. . . 204 
Fruit sugar....... Laboratory. research, . . 67| Mushroom be chea 2| Protection of iron column: 410 Steel foundations ag buildings. “Bes Water drop, photography (0) ‘ 124 
Fruit sugar. ‘artificial. Labrador, great falls of ... . 179| Mushrooms, st..bility 26 | Pulp, torrefied..... 294 Steel manganese..... ...... . 184 | Waterfalls. electricity of . ¥e4 
Fruit, to can and pres ‘ Lacing, belt, manufacture. '*187 | Music boxes, novel 392 | Punches, tests of. 84 | Steering compass. _ ‘: Water filter,.......... OE 
Fuel, gas for... - Lacto!a..........68 . 359| Music of the lark...... La Punching machine, '¥164 | Stomuch, abuse_of. Watermelons, Georgia.. . 282 
Fuel, Co) | anareees Lakes, great, survey of. - 181; Music, swamp.. Punishment, Chinese mode of...*395 | Stone carving, Paris. Water, mineral, traffic. . 809 
Fuel, peat, in G any Lake, medical....... . . 361| Mussuck race...... Stone dressing machi Water, peculiarities of . 135 
Fuels, artificial. curious Lakes, soda, Wyoming. 9 Stone sawing, chilled sho Water power, Niagara Falls 245 
Fuse, blasting, I Doy:e'’s. Lameness, canses for ... @ Stopcock, locging. Water power of Niagara 364 
Lamp, are, in cotton mills. 374 N Storage, sold kaha ss Water power transmissi rd 

Lamp, carriage, Deitz.. .¥198 rawberries, canned.............. 10) Waterproof cloth ....... 
G Lamp, electric, holder. .*100 ' Nails, shoe, aluminum......... .. 185 aa Nee cen fete pacar ia Strawberries vs. gout. .:.. Waterproofing for shoe 39 
Lamp, ine:ndege., modern. . ’ “99; Names. Chinese, of “treaty | + th y ne aii | Street car fender, Eaton’s. Water supply, New York. #219 
Gambling among youths Lamp, pocket............. '4888! powers MIMCO ENO sies Fess tesa es - sll | Street car fender, Ogden’s : Water tank, tower.. 276 
Game, a Chinese .... Lamp shdes. ignition of... 58 Napoleon, portrait of . 58 Street car fenders wanted... .... W ater tanks, cement. . 140 
Game in Maine .. Language, English in the U. 8: 43 | Narragansett Bay defense: Street cars, compressed air. Waterwheel, Cascade. 132 
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The Most Useful ‘Tool in any Shop is the 
& RIVETT LATHE 


MADE BY 
Be FANEUIL WATCH TOOL CO. 
BRIGHTON, 
BOSTON, MASS., U. 8. A. 


Anybody interested, write 
ae 4 for particulars. 
rdat the World's Columbian Exposition. 


NTIN 
RI Tools, O U T F | 2 


Inks and Type. 


ee 
The Highest Awa 


Send 10. for 
Catalogues. 


GOLDING & CO.,BOSTON,MASS. 


Don’t Ki 
Don’t Kill 
SMOKING 


ourself 


+ Use the 
HARMLESS SMOKER CURE 


NO SMOKE 
IN THE MOUTH. 


It retains all the flavor and enjoy- 
ment of smoking a cigar without the 
- Can be use 


1 size of Holder. 


RYERSON D. CATES, 
B. 1205. 108 La Salle St., Chicago. 


The CLEVELAND STONE CO, 
= 9d Floor, Wilshire, Cleveland, 0. 


VELOCITY OF 1ICK BOATS. A COL- 
lection of interesting letters to the editor of the SCIEN- 
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